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U.S. Department of Energy 
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Human Health Risk Assessment 
Individual Hazardous Substances Site 
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EXECUTIVE SUMMARY 

This executive summary provides results of the Colorado Department of Public Health and 

Environment (CDPHE) Conservative Screen for Operable Unit No. 3 (OU 31, located adjacent to 

the Rocky Flats Environmental Technology Site (RFETS). The CDPHE Conservative Screen was 

developed as part of the Data Aggregation process used in Human Health Risk Assessments 

(HHRA) for RFETS by CDPHE, the US. Environmental Protection Agency (EPA), and the U.S. 

Department of Energy (DOE) (CDPHE/EPA/DOE, 1 994). The conservative screening process is 

used in conjunction with the chemicals of concern (COC) selection process to identify OU- 

specific COCs and the areas within the OUs that may be impacted by those chemicals. 

The CDPHE Conservative Screen includes the following six steps: 

0 STEP 1: Define potential chemicals of concern (PCOCs) 

e STEP 2: Identify "Source Areas" 

e STEP 3: Calculate a risk-based concentration (RBC) for each PCOC 

e STEP 4: Calculate a RBC Ratio Sum for each Source Area 

e STEP 5: Apply CDPHE Conservative Screen decision criteria to each 

Source Area 

0 STEP 6:  Define "Area(s1 of Concern" 

DEN1001 6465.WP5 09/20/94/8 :  14pm 
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In Step 1 of the CDPHE Conservative Screen, OU 3 data were compared to  background and 

benchmark data to identify PCOCs for each medium in each Individual Hazardous Substance 

Site (IHSS) of OU 3. The following PCOCs were identified: 

0 IHSS 199 (Contamination of Soil): 241Am and 239'240Pu for surface soil 

0 IHSS 200 (Great Western Reservoir): 239'240P~ for surface sediments, strontium 

for groundwater, and zs9'z40Pu and copper for subsurface sediments 

IHSS 201 (Standley Lake): None 

0 IHSS 202 (Mower Reservoir): None 

The purpose of Step 2 of the CDPHE Conservative Screen is to  identify "Source Areas" within 

OU 3. Source Areas are defined as all sample locations where concentrations 

(nonradionuclides) or activities (radionuclides) of inorganic PCOCs are greater than upper-bound 

background values (i.e., background mean plus two standard deviations), and all sample 

locations where concentrations of organic PCOCs are greater than reported detection limits 

(CDPHE/EPA/DOE, 1994). Sixty-six soil sample locations were identified as Source Areas by 

Step 2. Background data were not available to  perform this step for PCOCs in IHSS 200, SO 

the entire reservoir was considered as a Source Area for subsequent steps of the CDPHE 

Conservative Screen. 

In Step 3 of the CDPHE Conservative Screen, RBCs were calculated for each PCOC. The RBCs 

presented in the Final Rockv Flats Proaramrnatic Risk-Based Preliminarv Remediation Goals 

(DOE, 1 9 9 4 ~ )  were used for Step 3 for OU 3. The RBCs are based on a residential exposure 

scenario for soil, sediments, and groundwater. 
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In Step 4 of the CDPHE Conservative Screen, maximum detected concentrations or activities of 

the PCOCs in each medium were compared to the RBCs. The following RBC Ratio Sum was 

calculated for each Source Area: 

RBC Ratio = C (maximum concentration or activityq. IRBC~ )) 
j=1 i=l 

where 

RBC = risk-based concentration 

j = medium 

i = PCOC 

maximum concentration or activity = maximum concentration or activity in the Source 

Area 

Three of the surface-soil Source Areas identified in Step 2 have RBC Ratio Sums greater than 1. 

The RBC Ratio Sum for Great Western Reservoir (sediments and groundwater) is also greater 

than 1. All other Source Areas for OU 3 had RBC Ratio Sums less than 1 (Le., 63 surface-soil 

locations). 

In Step 5 of the CDPHE Conservative Screen, the following decision criteria were used to 

determine further action for Source Areas: 

0 If the RBC Ratio Sum for a Source Area is greater than or equal to 100, DOE 

may conduct a Voluntary Corrective Action for that portion of the OU. 

0 If the RBC Ratio Sum for a Source Area is between 1 and 100, DOE must 

conduct an HHRA for that Source Area, in accordance with Risk Assessment 

Guidance for Suoerfund (EPA, 19894. 

0 If the RBC Ratio Sum for a Source Area is less than or equal to I ,  no further 

action is required pending an evaluation of dermal exposure. 

DEN1001 6465.WP5 09/20/94/8:14pm 
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All RBC Ratio Sums for surface-soil Source Areas in OU 3 are either less than 1 or in the 1 to 

100 range. The three surface-soil Source Areas with RBC Ratio Sums between 1 and 100 

require further evaluation in a HHRA. The surface-soil Source Areas with RBC Ratio Sums less 

than 1 require no further action. For those surface-soil Source Areas with RBC Ratio Sums less 

than 1 a screening for dermal exposure (i.e,f comparison of maximum activities to Dermal 

RBCs [RBC based on exposure via dermal absorption]) indicated dermal contact with soil is not 

a significant exposure pathway for OU 3. 

The RBC Ratio Sum for Great Western Reservoir is greater than 1 ; therefore, this Source Area 

requires further evaluation in a HHRA. IHSSs 201 and 202 require no further action; RBC Ratio 

Sums were not calculated for these reservoirs because no PCOCs were identified for Standley 

Lake or Mower Reservoir. 

"Areas of Concern" for OU 3 were identified in Step 6 of the CDPHE Conservative Screen. 

Areas of Concern are defined as one or several Source Areas grouped spatially in close 

proximity (CDPHE/EPA/DOE, 1994). In the HHRA for OU 3, the three surface-soil Source Areas 

with RBC Ratio Sums greater than 1 will be considered as separate Areas of Concern because 

each of the Source Areas represents an area large enough to be considered a single residential 

exposure area (Le., approximately 10 acres), and the Source Areas are separated by areas that 

have RBC Ratio Sums less than 1. The Great Western Reservoir (IHSS 2001 Source Area is 

also considered an Area of Concern for the HHRA. 
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1 .O INTRODUCTION 

The purpose of this report is to document the results of the Colorado Department of Public 

Health and Environment (CDPHE) Conservative Screen for Operable Unit No. 3 (OU 31, located 

adjacent to the Rocky Flats Environmental Technology Site (RFFTS). The CDPHE Conservative 

Screen was used to identify "Source Areas" and "Areas of Concern" Le.,  one or several 

Source Areas grouped in close proximity) that will be addressed in the Human Health Risk 

Assessment (HHRA) portion of the Resource Conservation and Recovery Act [RCRA) Facility 

Investigation/Remedial Investigation (RFI/RI) report for OU 3. OU 3 consists of the following 

Individual Hazardous Substances Sites (IHSSs): 

0 IHSS 199: Contamination of Soils 

IHSS 200: Great Western Reservoir 

0 IHSS 201: Standley Lake 

9 IHSS 202: Mower Reservoir. 

The CDPHE Conservative Screen was developed as part of the Data Aggregation process used 

in HHRAs for RFETS by CDPHE, the U.S. Environmental Protection Agency (EPA), and the U.S. 

Department of Energy (DOE). The CDPHE Conservative Screen is used in conjunction with the 

chemicals of concern (COC) selection process (this process is discussed .in Technical Memo- 

randum No. 4, Human Health Risk Assessment, Chemicals of Concern Identification, Operable 

Unit 3, Rocky Flats Plant; DOE, 1994b), specified by EPA, to identify OU-specific COCs and the 

areas within the OUs that may be impacted by those chemicals (Figure 1-1 I .  Results of the 

CDPHE Conservative Screen are used, in effect, to redefine the OU boundaries in terms of the 

area within the OU that exhibits chemical levels that exceed risk-based concentrations. 

Guidance for the Data Aggregation process was provided in a memorandum from DOE (DOE, 

1994a) and at a presentation by CDPHE, EPA, and DOE on June 3, 1994 {CDPHE/EPA/DOE, 

1994). (See Appendix A for copies of the memorandum and presentation materials.) 

DEN1 001  6464.WP5 09/20/94/8:2 1 pm 
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The CDPHE Conservative Screen Process (Figure 1-2) (CDPHE/EPA/DOE, 1994) includes the 

following steps: 

0 Step 1 -Define Potential Chemicals of Concern (PCOCs) -0U 3 data are com- 

pared to available background data, using statistical comparison tests, to 

identify PCOCs for each environmental medium. In addition, for OU 3, mean 

and maximum values for site data are compared to literature benchmark data 

and analyzed using various semi-quantitative methods. Environmental media for 

OU 3 include surface soil, sediment, surface water, and groundwater. 

0 Step 2- Identify Source Areas -An Inorganic Source Area includes all sample 

locations in OU 3 where concentrations (nonradionuclides) or activities 

(radionuclides) of inorganic PCOCs are greater than upper-bound background 

values (Le., background mean plus two standard deviations). An Organic 

Source Area includes all sample locations in OU 3 where concentrations of 

organic PCOCs are greater than reported detection limits. 

0 Step 3 - Calculate a Risk-Based Concentration (RBC) -The RBCs used in the 

CDPHE Conservative Screen for OU 3 are presented in Final Rockv Flats 

Proarammatic Risk-Based Preliminarv Remediation Goals (DOE, 1 994c). The 

RBCs are based on a residential exposure scenario for soil, sediment, and 

groundwater. 

0 Step 4- Calculate RBC Ratio Sum for each Source Area - Calculation of a RBC 

Ratio Sum involves three intermediate steps: (1 ) calculate ratio of maximum 

detected concentration or activity to RBC for each PCOC; (2) sum PCOC ratios 

for each medium; and (3) sum media ratios for each Source Area. RBC Ratio 

Sums are calculated for each Source Area to identify areas within OU 3 that 

may require further evaluation or action, based on RBC reference levels. 

DEN1001 6464.WP5 09/20/94/8:2 1 pm 
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0 Step 5 -Apply CDPHE Conservative Screen Decision Criteria - Identify the 

Source Areas that require no further action pending assessment of dermal 

exposure he., Source Areas with Ratio Sums less than 1) and those that require 

further action. Source Areas with Ratio Sums between 1 and 100 require a 

baseline risk assessment; DOE may pursue voluntary corrective action for 

Source Areas with Ratio Sums greater than 100. 

0 Step 6 -Define Area(s1 of Concern -An Area of Concern is an area within OU 3 
that requires further evaluation, based on RBC reference levels. An Area of 

Concern consists of one or several Source Areas grouped spatially in close 

proximity. 

The methodologies and results for each of these steps, as applied to each IHSS in OU 3, are 

described in the following sections of this report. 

DEN1001 6464.WP5 09120/94/8:21 pm 
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2.0 STEP 1: POTENTIAL CHEMICAL OF CONCERN IDENTIFICATION 

The purpose of Step 1 is to identify PCOCs for OU 3. PCOCs are defined as inorganic analytes 

with concentrations or activities detected in OU 3 that are significantly elevated over background 

levels, and organic analytes detected in OU 3 at concentrations greater than the detection limits 

reported in the Rocky Flats Environmental Database System (RFEDS) data. The data selection 

procedures used to identify PCOCs are discussed in Subsection 2.1. 

Step 1 of the CDPHE Conservative Screen corresponds to the "Statistical Comparison to 

Background" step of the EPA COC selection process for the HHRA. A brief description of this step 

is provided in Subsection 2.2 for each IHSS of OU 3. Results of the PCOC identification are then 

presented in Subsection 2.3. A detailed discussion of the methodologies, including the selection of 

data used in the CDPHE Conservative Screen, statistical methods, and interpretation of results, is 

available in Technical Memorandum No. 4, Human Health Risk Assessment, Chemicals of Concern 

Identification, Operable Unit 3, Rocky Flats Plant (TM 4) (DOE, 1994b). 

2.1 DATA SETS EVALUATED IN THE CDPHE CONSERVATIVE SCREEN 

Data collected during the OU 3 RFI/RI field investigation program were prepared for quantitative 

data analysis tasks, including the CDPHE Conservative Screen, following standard data-treatment 

protocols. A detailed description of the preparation process is included in Section 2.0 and 

Appendix A of JM 4. In addition, surface soil data from the Jefferson County Remedy Acres (DOE, 

1991a) and sediment data from the 1983/84 Sediment Investigations in Great Western Reservoir 

(IHSS 200) and Standley Lake (IHSS 201) (DOE, 1991b) were used in the CDPHE Conservative 

Screen. 

The OU 3 sample data sets are summarized in Table 2-1 by IHSS and medium, and the data sets 

used in the CDPHE Conservative Screen are identified. PCOCs will be identified for each IHSS 

and medium indicated in Table 2-1 and will be analyzed separately using the CDPHE Conservative 

Screen process. 

09/22/94/9:25am DEN10016466.WP5 
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TABLE 2-1 

OU 3 DATA SETS 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

Used in 
CDPHE 

IHSS Medium Description Screen? 
199 Surface Soil YES 61 RFI/RI plots, average of CDPHE (0 - 0.25") and RFP (0 - 2") 

sample collection methods; 47 Jefferson County Remedy Acres 
locations 
1 1 trenches were sampled at 10 depth intervals down to 96 cm Subsurface Soil NO 

200 Surface Water 13 sample locations in reservoir and streamdditches YES 
Surface Sediment 41 RFI/RI sample locations in reservoir and streamdditches 

sampled from 0 to 6"; 51 1983/84 sample locations 

8 sample locations in reservoir sampled at 1" and 2" depth 
intervals down to approximately 36" 

YES 

Subsurface Sediments YES 

Ground Water 1 sample location YES 

201 Surface Water 12 sample locations in reservoir and streams/ditches YES 

Surface Sediment 48 sample locations in reservoir and streamdditches YES 
sampled from 0 to 6'; 63 1983/84 sample locations 

8 sample locations in reservoir sampled at 1 " and 2" depth intervals 
down to approximately 36" 

Subsurface Sediments NO' 

Ground Water 1 sample location YES 

202 Surface Water 8 sample locations in reservoir and streamdditches YES 

YES Surface Sediment 14 sample locations in reservoir and streamdditches sampled from 
0 to 6" 

4 sample locations in reservoir sampled at 1 " and 2" depth intervals 
down to approximately 36" 

Subsurface Sediments NO* 

Note: * = Incomplete exposure pathway 

DEN159.XLS 9/21/94/2:44 PM 
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The following media were evaluated in the CDPHE Conservative Screen for OU 3 (Table 2-1): 

0 Surface soil 

Surface sediments (0 to 6 inches) in reservoirs and streamddrainages 

Subsurface sediments (0 to 36 inches) in Great Western Reservoir (IHSS 200) 

Surface water in reservoirs and streamddrainages 

0 

Groundwater. 

The subsurface soil trench data were not used in the CDPHE Conservative Screen because the 

samples were primarily collected to characterize mobility of radionuclides in subsurface soil in 

support of the RI and other studies being conducted at RFETS. In addition, these were biased 

samples collected from a limited area of OU 3 and are not representative of the entire OU. 

Because of the uncertainty regarding future use of Great Western Reservoir (IHSS 200), subsurface 

sediment data for IHSS 200 were included in the CDPHE Conservative Screen. The possibility 

exists that the reservoir could be drained. If Great Western Reservoir was drained, the potential 

exists for the construction of buildings or other facilities, and a receptor could be exposed to 

subsurface sediments at any depth interval as if the sediments were subsurface soil. 

Subsurface sediments in Standley Lake (IHSS 201) and Mower Reservoir (IHSS 202) were not 

evaluated because it is unlikely either of these reservoirs will be drained in the future and, 

therefore, construction workers will not be exposed to subsurface sediments. Standley Lake is 

currently a source of drinking water and irrigation water; Mower Reservoir is privately owned and is 

used for agricultural purposes such as irrigation and water for livestock. No changes in use for 

either Standley Lake or Mower Reservoir are projected (DOE, 1993a). 

Summary statistics (number of samples, detection frequency, minimum and maximum values, 

arithmetic mean, geometric mean, standard deviation, 95-percent upper confidence limit [UCL], and 

lognormal 95-percent UCL) for sediments, surface water, and groundwater analytes are provided in 

Appendix B (surface soil statistics are provided in TM4). 

DEN 1001 6466.WP5 



EG&G ROCKY FIATS ENVIRONMENTAL TECHNOLOGY SITE 
CDPHE Conservative Screen 
Operable Unit 3 

Non-Controlled Document 

Section: 
Page: 

2 
4 of 28 

2.2 METHODOLOGIES FOR STEP I 

2.2.1 IHSS 199: Surface Soil 

PCOCs for surface soil in OU 3 were identified using a statistical methodology for OU-to-back- 

ground comparisons (agreed upon by EPA, CDPHE, and DOE) that is based on site-specific 

guidance developed by Gilbert (1993). This methodology is outlined in Figure 2-1 and includes a 

data-presentation step and a series of statistical comparison tests that are performed for each 

analyte. 

The statistical methodology includes the following tests: 

Hot-Measurement test-each OU 3 measurement is compared to a "hot 

measurement" value (i.e., upper tolerance limit calculated from the background 

data) 

e Gehan test-used to determine if the medians of the two data sets are significantly 

different 

e Quantile test-used to determine if the 80th percentiles of the two data sets are 

significantly different 

a Slippage test-used to determine the number of OU 3 measurements that exceed 

the maximum background value 

t-test-used to determine if the means of the two data sets are significantly different. 

The results of the statistical tests were used to determine if levels of chemicals in OU 3 are 

significantly elevated above background levels. 

DEN1 001 6466.WP5 09/22/941925arn 
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OU 3 surface soil data, including RFI/RI and Jefferson County Remedy Acres data (DOE, 1991a), 

and background data from the Rock Creek Area (DOE, 1993b) were used for Step 1 in the CDPHE 

Conservative Screen. Surface-soil samples were analyzed for radionuclides only (24'Am, 23w40Pu, 

23*4U, 235U, and "U). 

2.2.2 IHSSs 200,201,202: Sediment, Surface Water, and Groundwater 

After evaluating the OU 3 (IHSSs 200,201, and 202) and background data sets for sediment, 

surface water, and groundwater (i.e., background data in the Background Geochemical 

Characterization Report [BGCR] [DOE, 1993c]), it was determined that the OU 3 and background 

data sets are not comparable for the purpose of rigorous statistical comparisons because the data 

sets represent different environmental conditions and flow regimes (e.g., OU 3 surface-water data 

are predominantly for reservoirs and the background surface-water data are for streams) (see TM 4 

for details). 

Literature benchmark data sets for sediment, surface water, and groundwater also were not consid- 

ered appropriate for rigorous quantitative statistical comparisons because of small sample size and 

limited information about data quality. 

Because the statistical background comparison methodology was not considered appropriate for 

sediment, surface water, and groundwater in IHSSs 200 through 202, an alternative approach for 

selecting PCOCs was used for these media (EPA, 1994a). The alternative approach is referred to 

as the "weight-of-evidence evaluation" because it relies on a series of data analyses (Figure 2-2). 
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The results of the analyses are considered together to assess whether levels of chemicals detected 

in OU 3 represent background conditions or contamination. The following analyses are included in 

the weight-of-evidence evaluation: 

a Comparison of means, standard deviations, and ranges of OU 3 data to BGCR 

data (DOE, 1993c) 

a Comparisons of means, standard deviations, and ranges of OU 3 data to literature 

benchmark data (comparisons to benchmark data were made using data presented 

in summary tables in Appendix 8) 

a Temporal analysis of data to identify seasonal variations or sampling anomalies 

a Spatial analysis combined with the evaluation of physical processes affecting 

deposition and the evaluation of contribution of various water sources to OU 3 

reservoirs 
a Probability plot analyses to evaluate data populations (using PROBPLOT software) 

In addition, a comparison was made to the Phase 1 Health Studies Materials of Concern (CDPHE, 

1991a; CDPHE, 1991b; CDPHE, 1992) to confirm the identification or elimination of a chemical as a 

PCOC (See TM4, Section 3.10). 

The data sets used in Step 1 for IHSSs 200 through 202 include the following: 

a RFI/RI groundwater data (total metals, total radionuclides) 

a RFI/RI sediment data (radionuclides, metals, cyanide, volatile organic compounds 

[VOCs] in IHSS 202 only) 

a RFVRI surface-water data (total metals, total radionuclides, VOCs in IHSS 202 only) 
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a 1983/84 Sediment Investigations data (23s’240Pu in IHSS 200 and 201) (DOE, 1991b) 

a Sediment, surface-water, and groundwater data from the BGCR (DOE, 1993c) 

0 Background data for sediments from Lowry Landfill Superfund Site (EPA, 1992a) 

0 Literature benchmark data for sediments from Rocky Mountain National Park lakes 

(Heit, et al., 1984) and Cherry Creek Reservoir (CCBA, 1994) 

a Literature benchmark data for surface water from Colorado Front Range streams 

and lakes obtained from Arvada Department of Water and Environmental Quality 

(Arvada, 1994) and EPA’s STORET database (EPA, 1993; EPA, 1994b) 

0 Literature benchmark data for groundwater (Dragun, 1988; Mathess, 1982). 

An example of the weight-of-evidence evaluation for arsenic in sediments is presented in 

Subsection 3.9 of TM 4 and is provided in Appendix C of this document. This example explains 

each analysis, including PROBPLOT, used in the weight-of-evidence evaluations. 

2.3 RESULTS 

Table 2-2 lists PCOCs by medium and IHSS for OU 3 based on the methodologies described 

above. Brief discussions of the results presented in Table 2-2 are provided in the following 

subsections. Detailed discussions of the results of the statistical comparison tests for surface soil 

and the weight-of-evidence evaluations for sediment, surface water, and groundwater are provided 

in TM 4. 
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TABLE 2-2 

OU 3 POTENTIAL CHEMJCALS OF CONCERN 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

Media IHSS PCOCS 

Surface Soil 

Surface Sediment (Grab Samples) 

Subsurface Sediments (Core Samples) 

Surface Water 

Groundwater 

199 

200 (Great Western Reservoir) 

201 (Standley Lake) 

202 (Mower Reservoir) 

200 (Great Western Reservoir) 

200 (Great Western Reservoir) 

201 (Standley Lake) 

202 (Mower Reservoir) 

200 (Great Western Reservoir) 

201 (Standley Lake) 

241Am 
238/240pu 

23S/240pu 

None 

None 

239/240pU 

Copper 

None 

None 

None 

Strontium 

None 

Note: Potential chemicals of concern (PCOCs) are inorganic chemicals with detected 
concentrations above background levels or organic chemicals detected above 
reported detection limits. 
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2.3.1 Surface Soil 

The results of the background statistical comparison indicate 241Am and ngR40Pu are PCOCs for 

surface soil in OU 3. These two radionuclides were identified as PCOCs by more than one 

statistical test (Le., Hot-Measurement test, Slippage test, Quantile test, and Gehan test for 24’Am 

and 239/240Pu, and t-test for 239n40Pu), and the pattern of “‘Am and 239/240Pu activities in surface soil 

suggest that the reported levels are not attributable to background conditions. Uraniuma5 was not 

identified as a PCOC by any of the statistical tests. One statistical test (Hot-Measurement test) 

indicated 

activities for these two radionuclides, the observed distribution of activities was attributed to natural 

variation and was not indicative of contamination. Therefore, 233/234U and were not retained as 

PCOCs. TM 4 (Section 4.3) contains a detailed discussion of this spatial analysis. 

and may be PCOCs; however, after further spatial analysis of the pattern of 

2.3.2 Surface Sediments 

Weight-of-evidence evaluations were performed for radionuclides, metals, and organic (IHSS 202 

only) compounds in surface sediments. Results of these evaluations are summarized in the 

following subsections. Table 2-3 summarizes the results of the weight-of-evidence evaluations for 

all inorganic analytes in surface sediments. Columns 3 and 4 in Table 2-3 show comparisons of 

OU 3 data to BGCR stream-sediment data and benchmark data for lakes, respectively; mean and 

maximum values for the corresponding data sets were compared. Column 5 indicates if a spatial 

analysis of the chemical distribution suggests natural deposition or whether a trend indicates 

contamination. Column 6 reports whether a PROBPLOT analysis was performed; PROBPLOT is 

used to assess if more than one population is included within a data set. Details of PROBPLOT 

and the results for OU 3 are provided in TM 4. Column 7 contains comments, and Column 8 

indicates if the chemical is carried through the CDPHE Conservative Screen (i.e., is identified as a 

PCOC). 
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2.3.2.1 Radionuclides 

The results of the weight-of-evidence evaluations for Great Western Reservoir (IHSS 200) indicate 

239/240Pu is the only PCOC for surface sediments, based on the following: 

0 For IHSS 200, the mean and maximum values for n9/240Pu in reservoir-sediment 

samples exceed corresponding mean and maximum benchmark values. 

0 The maximum value for IHSS 200 stream-sediment samples exceeds the maximum 

BGCR stream-sediment value. 

P l u t o n i ~ r n ~ ~ ~ ~ ~  is not retained as a PCOC for IHSSs 201 and 202 for the following reasons: 

0 For IHSS 201 , the mean value of n9/240Pu in OU 3 reservoir-sediment samples was 

less than the benchmark values, and the mean and maximum values for OU 3 

stream-sediment samples were less than corresponding mean and maximum 

BGCR stream-sediment values. In addition, the PROBPLOT analysis indicates the 

data set consists of only one population. 

0 For IHSS 202, the mean and maximum values for 239’240Pu in OU 3 stream- 

sediment samples are less than corresponding mean and maximum BGCR stream- 

sediment values. In addition, the PROBPLOT analysis for IHSS 202 indicates the 

239/240Pu data set consists of only one population. 

2.3.2.2 Metals 

In general, mean and maximum OU 3 metal concentrations are less than background and 

benchmark values. Calcium and sodium concentrations are an exception. Also, for most metals, 

PROBPLOT identified only one population. Table 2-3 provides the detail information for each 

metal. 
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The comparisons of OU 3 data to benchmark values indicate that mean concentrations of calcium 

in reservoir-sediment samples for IHSSs 200,201, and 202 exceed benchmark upper bound mean 

values (Le., mean plus two standard deviations). In IHSSs 200 and 201, maximum values of 

sodium in stream-sediment samples exceed maximum BGCR values; benchmark data for reservoirs 

were not available for comparison. Although both calcium and sodium have OU 3 concentrations 

exceeding background and benchmark data, they were not retained as PCOCs for the remaining 

steps of the CDPHE Conservative Screen because they are both considered to be essential human 

nutrients and are not evaluated for risk (EPA, 1989a). TM 4 includes a discussion of the 

elimination of five essential nutrients as COCs. 

2.3.2.3 Orqanic Compounds 

Six organic compounds were detected in sediment samples from IHSS 202 (Mower Reservoir): 

2-butanone, acetone, methylene chloride, total xylenes, toluene, and trichlorotrifluoroethane. No 

other organic compounds were detected in sediment samples. The detected organic compounds 

were not retained as PCOCs for the reasons given below. 

0 2-Butanone-Three of 12 samples were detects; all 3 detects were J-qualified, indi- 

cating that reported concentration is estimated (Le., reported concentration is less 

than the contract-required detection limit, but greater than the instrument detection 

limit). 2-butanone is a common laboratory contaminant (EPA, 1988); therefore, low 

levels detected in samples may be due to contamination at the laboratory. 

Maximum detected value is 14.0 micrograms per kilogram (pgkg). 

a Acetone-Six of 15 samples were detects; 5 of the 6 detects were Jqualified; 2 of 

the 6 detects were B-qualified, indicating blank contamination problems. Acetone is 

a common laboratory contaminant (EPA, 1988). Maximum detected value is 47.0 

PLs/kg. 
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8 Methylene chloride-Three of 14 samples were detects; all detects were J-qualified. 

Methylene chloride is a common laboratory contaminant (EPA, 1988). Maximum 

detected value is 5.0 pg/kg. 

Total xylenes-One of 10 samples was a detect; the detect value was J-qualified. 

Maximum detected value is 2.0 pglkg. 

Toluene-Three of 11 samples were detects; 2 of 3 detects were J-qualified. Tolu- 

ene is a common laboratory contaminant (EPA, 1988). Maximum detected value is 

16.0 pglkg. 

Trichlorotrifluoroethane-Only one sample was analyzed for trichlorotrifluoroethane; 

the detected value was 50.0 pg/kg and was J- and 6-qualified. 

These six organic compounds detected in Mower Reservoir were not retained as PCOCs based on 

detection frequency, frequency of qualification (Le., J-qualifier), low concentration levels, and the 

presence of some compounds in the corresponding blank samples (Le., 6-qualifier indicates 

"detects" represent contamination or laboratory artifacts). (Note: Laboratory blank data were not 

available to compare concentrations of organic compounds in the OU 3 samples to concentrations 

in the laboratory blanks.) This conclusion is supported by the Phase I Health Studies, which did not 

identify 2-butanone, acetone, total xylenes, toluene, or trichlorotrifluoroethane as materials of 

concern (CDPHE, 1992). 

2.3.3 Subsurface Sediments 

The results of the weight-of-evidence evaluations indicate 239'240Pu and copper are PCOCs for 

subsurface sediments in Great Western Reservoir (IHSS 200), based on the following: 

The mean and maximum copper concentrations exceed the BGCR mean and 

maximum values; the maximum copper concentration exceeds the maximum 

benchmark value. 
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0 For IHSS 200, the mean and maximum values for 239/240Pu in subsurface-sediment 

samples exceed corresponding mean and maximum benchmark values and BGCR 

stream-sediment values. 

Table 2-4 summarizes the results of the weight-of-evidence evaluations for all analytes in Great 

Western Reservoir subsurface sediments. Columns 3 and 4 in Table 2-4 show comparisons of 

OU 3 data to background and benchmark data, respectively; mean and maximum values for the 

corresponding data sets were compared. Column 5 indicates if a spatial analysis was performed. 

Column 6 contains comments, and Column 7 indicates if the chemical is carried through the 

CDPHE Conservative Screen (i.e., is identified as a PCOC). No PROBPLOT analyses were 

performed for subsurface sediments. 

2.3.4 Surface Water 

No VOCs were detected in surface-water samples from IHSS 202 and, therefore, no organic 

PCOCS were identified for surface water. Based on the weight-of-evidence evaluations, no inor- 

ganic PCOCs were identified for surface water in IHSSs 200, 201, or 202. In general, OU 3 

chemical mean and maximum values are less than corresponding background and benchmark 

values. Table 2-5 summarizes the results of the weight-of-evidence evaluations for all analytes in 

surface water. Columns 3 and 4 in Table 2-5 show comparisons of OU 3 data to background and 

benchmark data, respectively; mean and maximum values for the corresponding OU 3 and 

backgroundhenchmark data sets were compared. Column 5 indicates if spatial analysis of the 

chemical distribution suggests natural deposition or contamination. Column 6 reports results of 

PROBPLOT analyses. Details of the PROBPLOT results for surface water are provided in TM 4. 

Column 7 contains comments, and Column 8 indicates if the chemical is carried through the 

CDPHE Conservative Screen (Le., is identified as a PCOC). 

2.3.5 Groundwater 

The results of the weight-of-evidence evaluations indicate strontium is a PCOC for groundwater 

(IHSS 200 only) for the following reasons: 
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TABLE 2-5 

WEIGHT-OF-EVIDENCE EVALUATION SUMMARY 
OU3 SURFACE WATER 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

Benchark Spatial 
IHSS Chemical BGCR Evaluation Evaluation Analysis PROBPLOT Comments PCOC? 

200 Aluminum <MEAN + 2SD, MAX >MEAN,MAX No Trend Not Eval. NO 
201 Aluminum 
202 Aluminum 
200 241Am 
201 %'Am 
202 24'Am 
200 Antimony 
201 Antimony 
202 Antimony 
200 Arsenic 
201 Arsenic 
202 Arsenic 
200 Barium 
201 Barium 
202 Barium 
200 Beryllium 
201 Beryllium 
202 Beryllium 
200 Cadmium 
201 Cadmium 
202 Cadmium 
200 Calcium 
201 Calcium 
202 Calcium 
200 Cesium 
201 Cesium 
202 Cesium 
200 Chromium 
201 Chromium 
202 Chromium 

200 Cobalt 
201 Cobalt 
202 Cobalt 
200 Copper 
201 Copper 
202 Copper 
200 Cyanide 
201 Cyanide 
202 Cyanide 
200 Iron 

cMEAN,MAX 
<MEAN, MAX 

<MEAN + 2SD, MAX 
<MEAN + 2SD, MAX 
<MEAN + 2SD, MAX 

ND 
ND 
ND 

MEAN,MAX 
ND 

cMEAN,MAX 
cMEAN,MAX 
cMEAN,MAX 
cMEAN,MAX 
cM EAN ,MAX 

ND 
cMEAN.MAX 
cMEAN,MAX 
cMEAN,>MAX 
<MEAN,MAX 
cMEAN,MAX 

' cMEAN,MAX 
cMEAN,MAX 

ND 
cMEAN,MAX 
<MEAN,MAX 
cMEAN,MAX 

<MEAN + 2SD,>MAX 

<MEAN,MAX 
<MEAN,MAX 

ND 
<MEAN + 2SD,>MAX 
<MEAN + 2SD,>MAX 

cMEAN,MAX 
ND 

<MEAN + 2SD,>MAX 
ND 

<MEAN,MAX 

-MEAN + 2SD,>MAX 

cMEAN,MAX 
cMEAN,MAX 
<MEAN,MAX 
cMEAN,MAX 
cM EAN ,MAX 

ND 
ND 
ND 

<MAX 
ND 

<MAX 
<MEAN,MAX 
<MEAN,MAX 
<MEAN,MAX 

NA 
NA 
ND 

<MAX 
<MAX 
>MAX 

cMEAN,MAX 
cMEAN,MAX 
cMEAN,MAX 

NA 
ND 
NA 

<MEAN,MAX 
cMEAN,MAX 
>MEAN ,MAX 

>MEAN,cMAX 
<MEAN, MAX 

ND 
<MAX 
<MAX 
<MAX 

ND 
NA 
ND 

sMEAN,MAX 

No Trend 
No Trend 
No Trend 
No Trend 
No Trend 

ND 
ND 
ND 

No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 

ND 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 

ND 
No Trend 
No Trend 
No Trend 
No Trend 

No Trend 
No Trend 

ND 
No Trend 
No Trend 
No Trend 

ND 
No Trend 

ND 
No Trend 

Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 

1 Population 
1 Population 
1 Population 

Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 

Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 

1 Population 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

1 anomalous NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

value 

1 detect out of 16 

DENl62.XLS 9lW94/9:30 AM 



EG&G ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE Section: 2 
CDH Conservative Screen 
for Operable Unit 3 

Non-Controlled Document 

Page: 

TABLE 2-5 

WEIGHT-OF-EVIDENCE EVALUATION SUMMARY 
OU3 SURFACE WATER 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

1 2 3 4 5 6 7 8 
Benchark SDatial 

IHSS Chemical BGCR Evaluation Evaluation Analysis PROBPLOT Comments PCOC? 
201 Iron <MEAN,MAX <MEAN,MAX No Trend 1 Population NO 
202 Iron 
200 Lead 
201 Lead 
202 Lead 
200 Lithium 
201 Lithium 
202 Lithium 
200 Magnesium 
201 Magnesium 
202 Magnesium 
200 Manganese 
201 Manganese 
202 Manganese 
200 Mercury 
201 Mercury 
202 Mercury 
200 Molybdenum 
201 Molybdenum 
202 Molybdenum 
200 Nickel 
201 Nickel 
202 Nickel 
200 -40Pu 
201 239n40Pu 
202 -4pu 
200 Potassium 
201 Potassium 
202 Potassium 
200 Selenium 
201 Selenium 
202 Selenium 
200 Silicon 
201 Silicon 
202 Silicon 
200 Silver 
201 Silver 
202 Silver 
200 Sodium 
201 Sodium 
202 Sodium 
200 Strontium 
201 Strontium 
202 Strontium 

<MEAN,MAX 
<MEAN + 2SD,<MAX 
<MEAN + 2SD,MAX 
>MEAN + 2SD,MAX 

<MEAN,MAX 
<MEAN,MAX 
<MEAN,MAX 
<MEAN,MAX 

<MEAN + 2SD,MAX 
<MEAN + 2SD,MAX 

<MEAN,MAX 
<MEAN + 2SD,<MAX 

<MEAN,MAX 
ND 

<MEAN,MAX 
<MEAN,MAX 
<MEAN,MAX 
<MEAN,MAX 
<MEAN,MAX 
<MEAN,MAX 

<MEAN,>MAX 
<MEAN,>MAX 
<MEAN,MAX 
<MEAN,MAX 

<MEAN + 2SD,MAX 
<MEAN + 2SD,MAX 
<MEAN + 2SD,MAX 

<MEAN,MAX 
ND 

<MEAN + 2SD,MAX 
ND 

<MEAN,MAX 
<MEAN.MAX 
<MEAN,MAX 

ND 
ND 
ND 

<MEAN,MAX 
>MEAN + 2SD, >MAX 
<MEAN + 2SD, >MAX 

<MEAN,MAX 
<MEAN,MAX 
<MEAN,MAX 

<MEAN,MAX 
<MEAN,MAX 
<MEAN.MAX 
<MEAN,MAX 
>MEAN,MAX 
>MEAN,MAX 
>MEAN,MAX 
<MEAN,MAX 
cMEAN,MAX 
<MEAN ,MAX 
<MEAN,MAX 
<MEAN,>MAX 
<MEAN,MAX 

ND 
<MEAN,MAX 
<MEAN,MAX 
<MEAN,MAX 
<MEAN,MAX 
<MEAN,MAX 
<MEAN,MAX 
<MEAN,>MAX 
<MEAN,MAX 
<MEAN,MAX 
<MEAN,MAX 
<MEAN,MAX 
<MEAN,MAX 
<MEAN,MAX 
<MEAN,MAX 

ND 
-MAX 
ND 
NA 
NA 
NA 
ND 
ND 
ND 

<MEAN,MAX 
<MEAN,MAX 
<MEAN,>MAX 
<MEAN,>MAX 
<MEAN,MAX 
<MEAN,MAX 

No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 

ND 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 

ND 
No Trend 

ND 
No Trend 
No Trend 
No Trend 

ND 
ND 
ND 

No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 

1 Population 
1 Population 
1 Population 
1 Population 
Not Eval. 
Not Eval. 
Not Eva1 . 
Not Eval. 
Not Eval. 
Not Eval. 

1 Population 
1 Population 
1 Population 

Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 

1 Population 
1 Population 
1 Population 

Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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TABLE 24 

WEIGHTOFNIDENCE EVALUATION SUMMARY 
OU3 SURFACE WATER 

ROCKY FIATS ENVIRONMENTAL TECHNOLOGY SITE 

Benchark Smtial 
IHSS Chemical BGCR Evaluation Evaluation Analysis PROBPLOT Comments Pcoc? 

200 Thallium ND ND ND Not Eval. NO 
201 
202 
200 
201 
202 
200 
200 
201 
202 
200 
201 
202 
200 
201 
202 
200 
201 
202 
200 
201 
202 

Thallium 
Thallium 
Tin 
Tin 
Tin 
Tritium 
-U 
-U 
-U 

=U 
=U 
=U 
=U 

Vanadium 
Vanadium 
Vanadium 
Zinc 
Zinc 
Zinc 

ND 
ND 

<MEAN,MAX 
ND 

<MEAN,MAX 
cMEAN,MAX 

<MEAN + 2SD,MAX 
<MEAN + 2SD,MAX 

<MEAN,MAX 
<MEAN + 2SD,>MAX 
<MEAN + 2SD,MAX 

CMEAN,MAX 
<MEAN + 2SD,MAX 
<MEAN + 2SD,MAX 

<MEAN,MAX 
cMEAN,MAX 
cMEAN,MAX 
cMEAN.MAX 

<MEAN + 2SD,<MAX 
(MEAN + 2SD,cMAX 
<MEAN + 2SD.cMAX 

ND 
ND 
NA 
ND 
NA 

<MEAN,MAX 
<MEAN.MAX 
<MEAN,MAX 
<MEAN,MAX 

>MAX 
>MAX 
>MAX 

<MEAN,MAX 
cMEAN,MAX 
cMEAN,MAX 

NA 
NA 
NA 

>MEAN,MAX 
>MEAN,MAX 
<MEAN.MAX 

ND 
ND 

No Trend 
ND 

No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 
No Trend 

Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 
Not Eval. 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

N9 Trend Not Eval. NO 
hrotes: 
IHSS - lndiiidual Hazardous Substance Si .  
ND = Not detected. 
NA = No literature data available. 
(MEAN = OU 3 mean value is less than background or benchmark mean value. 
>MEAN = OU 3 mean value is greater than background or benchmark mean value. 
<MEAN, MAX = OU 3 mean and maximum values are iess than background or benchmark mean and maximum values. 
>MEAN, MAX = OU 3 mean and maximum values are greater than background or benchmark mean and maximum values. 
MAX = maximum value. 
MEAN + 2SD = uppef-bound background mean (i.e., mean plus two standard deviations). 
Cdumn 3: Comparison of OU 3 stream to Background Geochemical Charact. Report stream data. 
Cdumn 4: Comparison of OU 3 reservoir to benchmark lake data. 
Cdumn 5: No Trend = spatial analyses indiites no contamination from RFP. Spatial distribution is 

Cdumn 6: PROBPLOT results. PROBPLOT is used to assess the number of populations within data set. 
Cdumn 7: Discussion of weightdevidence evaluation results. 
Cdumn 8: No = chemical not identifd as a potential chemical of concern. 

consistent with physical properties associated with natural deposition. 
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The mean and maximum values for strontium in OU 3 groundwater exceed 

corresponding mean and maximum values for BGCR groundwater samples. 

The maximum value for strontium in OU 3 groundwater exceeds the maximum 

benchmark value. 

Table 2-6 summarizes the results of the weight-of-evidence evaluations for all groundwater 

analytes. In general, most OU 3 values are less than corresponding background and benchmark 

values. Columns 3 and 4 in Table 2-6 show comparisons of OU 3 data to BGCR groundwater data 

(upper and lower flow systems) and benchmark data, respectively; mean and maximum values for 

the corresponding OU 3 and backgroundbenchmark data sets were compared. Columns 5 and 6 

report summary comments and whether the chemical is carried through the CDPHE Conservative 

Screen (i.e., is identified as a PCOC), respectively. 

The comparisons of OU 3 groundwater data (IHSS 200) to background and benchmark data 

indicate that mean and maximum concentrations of potassium in IHSS 200 exceed corresponding 

BGCR data, and the maximum concentration exceeds the literature benchmark value. Although 

OU 3 values exceed background and benchmark values, potassium was not retained as a PCOC 

for the remaining steps of the CDPHE Conservative Screen because potassium is considered to be 

an essential human nutrient and is not evaluated for risk (EPA, 1989a). TM 4 includes a discussion 

of the elimination of five essential nutrients as COCs. 
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TABLE 2 4  

WEIGHT-OFNIDENCE EVALUATION SUMMARY 
OU 3 GROUNDWATER 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

I 2 3 4 6 6 

Background OCO. 
Char. M9102/Uooer. Benchmark .. . 

mss Chemical 49292/Lower) Evaluation COMMENTS Pcoc? 
200 ALUMINUM <MEAN + 2SD.>W >MAX 3 ROUNDS ELEVATED DUE TO HIGH TSS NO 
201 
200 
201 
200 
201 
200 
201 
200 
201 
200 
201 
200 
201 
200 
201 
200 
201 
200 
201 
200 
201 
200 
201 
200 
201 
200 
201 
200 
201 
200 
201 
200 
201 
200 
201 
200 
201 
200 
201 
200 
201 
200 

201 
200 
201 
200 
201 

ALUMINUM 
%'AM 
%%AM 
ANTIMONY 
ANTIMONY 
ARSENIC 
ARSENIC 
BARIUM 
BARIUM 
BERYLLIUM 
BERYLLIUM 
CADMIUM 
CADMIUM 
CALCIUM 
CALCIUM 
CESIUM 
CESIUM 
CHROMIUM 
CHROMIUM 
COBALT 
COBALT 
COPPER 
COPPER 
IRON 
IRON 
LEAD 
LEAD 
LITHIUM 
LITHIUM 
MAGNESIUM 
MAGNESIUM 
MANGANESE 
MANGANESE 
MERCURY 
MERCURY 
MOLYBDENUM 
MOLYBDENUM 
NICKEL 
NICKEL 
=Pu 
nan*OPU 
POTASSIUM 

POTASSIUM 
SELENIUM 
SELENIUM 
SILICON 
SILICON 

CMEAN.MAX 
<MEAN,MAX 
<MEAN,MAX 
<MEAN,MAX 

ND 
<MEAN + 2SD,>MAX 

cMEAN.W 
<MEAN,MAX 
<MEAN.MAX 
cMEAN.MAX 

ND 
<MEAN + 2SD,<MAX 

ND 
>MEAN + 2 S D , W  
>MEAN + 2SD.MAX 

cMEAN.MAX 
ND 

<MEAN + 2SD.cMAX 
cMEAN,MAX 
cMEAN.MAX 

ND 
<MEAN + ZSD,<MAX 

cMEAN,MAX 
<MEAN + 2SD,MAX 

4AEAN.W 
<MEAN + 2SD,<MAX 

ct4EAN.W 
>MEAN + 2S0,MAX 
<MEAN + 2 S D . W  
>MEAN + 2 S D . W  
>MEAN + ZSD,MAX 
MEAN + 2 S D . W  

<MEAN,MAX 
ND 
ND 
ND 

<MEAN.MAX 
<MEAN + 2 S D . W  

ND 
<MEAN + 2SD.MAX 
<MEAN + ZSD,MAX 

>MEAN + 2SDpMAX 

<MEAN + 2SD,MAX 
cMEAN,W 

ND 
<MEAN + 2SD,>MAX 

<MEAN,MAX 

MEANS SIMILAR. 1 DETECT 

WATER TYPING 
WATER TYPING 

3 ROUNDS ELEVATED DUE TO HIGH TSS 

3 ROUNDS ELEVATED DUE TO HIGH TSS 

3 ROUNDS ELEVATED DUE TI HIGH TSS 

3 ROUNDS ELEVATED DUE TO HIGH TSS 

LITERATURE VALUE FROM MATHESS 1989 
LITERATURE VALUE FROM MATHESS 1989 
WATER TYPING 
WATER TYPING 

WATER TYPING; ESSENTIAL NUTRIENT; 
CONCENTRATION CORRESPONDS TO A 
SAFE DOSE 
WATER TYPING 

OU 3 MAXIMUM SLIGHTLY GREATER 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
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TABLE 2-6 

WEIGHT-OF-EVIDENCE EVALUATION SUMMARY 
OU 3 GROUNDWATER 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

1 2 3 4 5 6 

Background Geo. 
Char. (49192Npper, Benchmark 

IHSS Chemical 49292Rower) Evaluation COMMENTS PCOC? 
200 SILVER ND ND NO 
201 SILVER ND ND NO 
200 SODIUM 7MEAN + 2SD.MAX <MAX WATER NPING NO 
201 SODIUM <MEAN + 2SD.MAX <MAX WATER TYPING NO 
200 STRONTIUM >MEAN + 2SD.MAX >MAX YES 
201 STRONTIUM 7MEAN + 2SD.MAX <MAX NO 
200 THALLIUM ND ND NO 
201 THALLIUM ND ND NO 
200 TIN <MEAN,MAX <MAX NO 
201 TIN ND ND NO 
200 -u cMEAN.MAX NA NO 
201 LwLs U cMEAN,MAX NA NO 
200 235u cMEAN,MAX NA NO 
201 "=u <MEAN + 2SD,>MAX NA MEAN c UPPER BACKGROUND MEAN, MAX NO 
200 23811 <M€AN,MAX NA NO 
201 2"u <MEAN + 2SD,>MAX NA MEAN < UPPER BACKGROUND MEAN,MAX NO 
200 VANADIUM <MEAN + 2SD,MAX >MAX 3 ROUNDS ELEVATED DUE TO HIGH TSS NO 
201 VANADIUM ND ND NO  
200 ZINC <MEAN + 2SD,MAX <MAX 3 ROUNDS ELEVATED DUE TO HIGH TSS  NO  
201 ZINC <MEAN,MAX <MAX NO 
Notes: 
IHSS = Individual Hazardous Substance Site. 
< MEAN = OU 3 mean value is less than background or benchmark mean value. 
> MEAN = 00 3 mean value is greater than background or benchmark mean value. 
<MAX = OU 3 Maximum value is (ess than background or benchmark maximum value. 
>MAX = OU 3 Maximum value is greater than background or benchmark maximum value. 
<MEAN, MAX = OU 3 mean and maximum values are less than background or benchmark mean and maximum values. 
>MEAN, MAX = OU 3 mean and maximum values are greater than background or benchmark mean and maximum values. 
MAX = maximum value. 
MEAN + 2SD = Upper bound background mean (Le., mean plus two standard deviations). 
TSS = Total suspended solids. 
Column 3: Comparison of OU 3 groundwater data to Background Geochemical Characterization Report. IHSS 200 compared to 

Column 4: Cornparison of OU 3 groundwater data to benchmark lake data. 
Column 5: Discussion of weight-of-evidence results. 
Column 6: YES = chemical was identified as a potential chemical of concern (PCOC). NO  = not a PCOC. 

upper flow regime and IHSS 201 compared to lower flow regime 

DEN248.XLS 9/21/943:49 PM 
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3.0 STEP 2: SOURCE AREA IDENTIFICATION 

The purpose of Step 2 of the CDPHE Conservative Screen is to delineate areas of each IHSS 

within the OU where concentrations or activities of each PCOC exceed an upper-bound back- 

ground value (i.e., background mean plus two standard deviations); these areas are then 

designated as “Source Areas.” The Source Areas identified by this step can represent potential 

contamination associated with primary sources located within the OU, or as is the case for 

OU 3, secondary sources resulting from deposition of chemicals that have migrated from 

primary sources outside of OU 3. 

As discussed in Section 2.0, surface soil is the only OU 3 medium that has a background data 

set suitable for rigorous statistical comparisons. Therefore, this step of the CDPHE 

Conservative Screen Process was performed only for IHSS 199. For Great Western Reservoir, 

the entire IHSS was considered as a Source Area for subsequent steps in the CDPHE Conserva- 

tive Screen because the IHSS is a spatially discrete water body, including individual drainages 

associated with the reservoir (Figure 3-1 shows the location of Great Western Reservoir [IHSS 

2001. Because no PCOCs were identified for IHSSs 201 or 202, those IHSSs were not 

evaluated further in the CDPHE Conservative Screen for OU 3. 

For this step, 241Am and 23s1240Pu activities at each surface-soil sampling location, including 

RFI/RI and Jefferson County Remedy Acres sampling plots, were compared to their respective 

upper-bound background values (i.e., 0.04 picocuries per gram [pCi/gl for 241Am and 0.09 pCi/g 

for 239/240Pu). Nineteen out of 61 RFI/RI sample locations (Figure 3-1 1 and all 47 Jefferson 

County Remedy Acres locations (Figure 3-2) have either 241Am or 239’240Pu activities that exceed 

the upper-bound background values and, therefore, were identified as Source Areas for OU 3. 

Figures 3-1 and 3-2 also show all RFI/Rt and Jefferson County Remedy Acres locations, respec- 

actively. (Figure 3-2 shows two locations for T8 which is a composited sample.) The left  half 

of the symbols on the figures show the results of the comparison of the 24’Am activity at each 

location to the upper-bound 241Am background value. The right half of the symbols show the 

results of the comparison of the 239/240Pu activity at each location to the upper-bound 23s’240Pu 

DEN1001 6474.WP5 09/20/94/9:09pm 
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background value. Blue symbols indicate a sample location with an activity greater than the 

upper-bound background value. Green symbols represent sample locations that do not exceed 

upper-bound background values; 42 of the 61 RFI/RI locations have 241Am and 239'240Pu 

activities that do not exceed upper-bound background values. Table 3-1 summarizes 241Am and 

23s'240Pu activities for each surface-soil sampling location. 
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TABLE 3-1 

AMERICIUM"' AND PLUTONIUM- ACTIVITIES FOR OU3 SURFACESOIL LOCATIONS 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

Location Code Americiumu' (pcig) Plutonium- (pcilg) 
PTl2592 0.01 2 0.029 
PTl2692 
PTl2792 
PTl2892 
PTl2992 
PT13092 
PTl3192 
PTl3292 
PTl3392 
PTl3492 
PTl3592 
PTl3792 
PT14092 
PTl4192 
PTl4292 
PT14392 
PT14492 
PTl4592 
PT14692 
PTl4792 
PTl4892 

. PTl4992 
P i 1  5092 
PTl5192 
PT15292 
PTl5392 
PTl !j492 
PTl5592 
PTl5692 
PTl5792 
PTl5892 
PTl5992 
PT16092 
PTl6192 
PT16292 
PTl6392 
PTl6492 
PTl6592 
PTl 6692 
PTl6792 
PTl6992 
PTl7092 
PTl7192 
PT17292 
PTl7392 

0.01 2 
0.029 
0.030 

R 
0.021 
0.028 
0.008 
0.01 1 
0.003 
0.062 
0.01 I 
0.01 0 
0.520 
0.01 3 
0.020 
0.033 
0.030 
0.01 3 
0.006 
0.001 
0.023 
0.036 
0.081 
0.095 
0.034 
0.026 
0.01 3 
0.01 9 
-0.002 
0.004 
0.006 
0.004 
0.01 6 
0.068 
0.054 
0.008 
0.013 
0.027 
0.Wl 
0.003 
0.01 1 
0.026 
R 

0.005 

0.023 
0.132 
0.036 
0.020 
0.047 
0.069 
0.01 7 
0.041 
0.030 
0.205 
0.034 
0.021 
2.950 
0.280 
0.270 
0.015 
0.068 
0.035 
0.01 3 
0.008 
0.095 
0.160 
0.745 
0.51 1 
0.215 
0.055 
0.041 
0.036 
0.012 
0.042 
0.282 
0.041 
0.052 
0.089 
0.115 
0.024 
0.034 
0.040 
0.020 
0.028 
0.031 
0.01 6 
0.085 
0.034 
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TABLE 3-1 

AMERICIUM"' AND PLUTONIUM- ACTNmES FOR OU3 SURFACESOIL LOCATIONS 
ROCKY FIATS ENVIRONMENTAL TECHNOLOGY SITE 

Location Code Americium"' (pCi/g) Plutoniuma- (pCi/g) 
PTl7492 0.m 0.01 7 
PTl7692 
PTl7792 
PT17992 
PTl8592 
PT18692 
PT18792 
PTl8892 
PTl 8992 
PT19092 
PTl9192 
PTl9292 
PTl9392 
PTl9492 
PTl9592 
PT19692 

T l  A 
T i  B 
T2A 
T2B 
T2C 

. T 3 A  
T3B 
T3C 
T4A 
T4B 
T5 
T6 
T7 
T8 
T9 
T10 
T i  1 

Tl2A 
T12B 
T i  3A 
T13B 
Tl4A 
T i  4B 
T i  5A 
T i  58 
UlA 
U1 B 
U2A 
U2B 
U3A 
U3B 

0.004 
0.008 
0.014 
0.099 
0.036 
0.01 1 
0.01 3 

R 
0.009 
0.038 
0.166 

R 
0.077 
0.052 
0.006 

R 
R 
R 
R 
R 
R 
R 
R 

0.161 
0.078 
0.128 . 
0.060 
0.056 
0.041 
0.1 14 
0.053 
0.065 
0.049 
0.048 
0.200 
0.095 
0.1 00 
0.088 
0.21 3 
0.140 
R 
R 
R 
R 

0.279 
0.260 

0.01 2 
0.074 
0.059 
0.665 
0.735 
0.051 
0.021 
0.01 9 
0.032 
0.148 
0.321 
0.01 4 
0.087 
0.250 
0.009 
0.952 
1.475 
0.757 
0.681 
1.600 
0.923 
0.734 
0.656 
0.808 
0.365 
0.566 
0.476 
0.1 62 
0.225 
0.592 
0.249 
0.480 
0.288 
0.356 
0.891 
0.686 
0.608 
0.432 
1.336 
1.084 
6.468 
2.672 
3.590 
1.21 9 
1.696 
1.190 
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TABLE 3-1 

AMERICIUM"' AND PLUTONIUM- ACTIVITIES FOR OU3 SURFACESOIL LOCATIONS 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

Location Code Americiumu' (pCi/g) PlutoniumPgR40 (pCi/g) 
u4  0.099 0.178 
u5 0.1 18 0.412 
U6 0.101 0.423 
u7  0.268 1.151 
U8 0.150 0.201 
u9  0.306 1 .m 

UIOA 0.363 1.739 
UIOB 0.229 1.089 
U1lA 0.112 0.71 8 
U l l B  0.1 41 0.771 
U12A 0.1 95 0.972 
UI2B 0.122 0.742 
U13A 0.197 I .272 
U13B 0.159 0.762 
UI4A 0.138 0.683 
U14B 0.161 0.989 

Not-: 
pciig = picocuries per gram. 
R = Analytiil result was rejected by data validators. 
T =tilled. - u = untilled. 
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4.0 STEP 3: RISK-BASED CONCENTRATION CALCULATIONS 

The RBCs presented in the Final Rockv Flats Proarammatic Risk-Based Preliminarv Remediation 

Goals (DOE, 1994c) were used for Step 3 of the CDPHE Conservative Screen for OU 3. The 

purpose of the Programmatic Preliminary Remediation Goals (PRGs) document was to develop 

initial sitewide cleanup levels (chemical- and medium-specific) for RFETS that are protective of 

human health and the environment (DOE, 1994~). The PRGs also were developed to be used 

as RBCs in the data aggregation process for HHRAs. 

The RBCs used in the CDPHE Conservative Screen for OU 3 are based on a residential scenario 

for soil, sediment, and groundwater. A target risk of 1 x was used for carcinogenic 

chemicals and a target Hazard Index of 1 was used for noncarcinogenic chemicals to calculate 

the RBCs. The RBCs are based on exposure via the ingestion, inhalation, and external exposure 

(radionuclides only) pathways. Table 4-1 summarizes the RBCs for each PCOC in surface soil, 

surface sediment, subsurface sediment, and groundwater. RBCs were not calculated for 

surface water since no surface water PCOCs were identified. 
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TABLE 4-1 

RlSK-BASED CONCENTRATIONS FOR 
ou 3 PCOCS 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

-Pu 3.43 wig (assumes =PU) 

Surface Sediment (Grab Samples) 200 -wpu 3.43 pciig (assumes =PU) 
201 None 
202 None 

Subsurface Sediment (Core Samples) 200 c o w  11,000rngkg 
--pu 3.43 pci/g (assumes =PU) 

surface water 

Groundwater 

200 
202 

200 Strontium 
201 None 

NA 
NA 

21.9 mglL 
NA 

Notes: 
PCOCs = Inorganic chemicals with detected bels above background levels or organic chemicals detected above detection limits. 

NA = Notappliible. 
PCOC = Potentii Chemical of Concern. 
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5.0 STEP 4: RATIO OF MAXIMUM CONCENTRATIONS TO RISK-BASED CONCENTRATIONS 

For Step 4 of the CDPHE Conservative Screen, the following ratio was calculated for each 

PCOC per medium in each Source Area identified in Step 2: 

Maximum detected concentration or activity of PCOC 
RBC for PCOC 

RBC Ratio = 

The PCOC-specific ratios were then summed for each medium within a Source Area. 

Carcinogenic-PCOC ratios and noncarcinogenic-PCOC ratios were summed separately because 

exposures to these two types of PCOCs result in different adverse health effects. Finally, the 

medium-specific ratios were summed for each Source Area to produce RBC Ratio Sums he., 

RBC Ratio Sum-C = RBC Ratio Sum for carcinogenic PCOCs; RBC Ratio Sum-NC = RBC Ratio 

Sum for- noncarcinogenic PCOCs) for the Source Areas according to the following formula: 

m n 

RBc ~ a t i o  Sum = (maximum concentration or activityii /mcij 1) 
j-1 i=l 

where 

RBC = risk-based concentration 

j = medium 

i = PCOC 

maximum concentration or activity = maximum concentration or activity in the Source 

Area 

Three of the surface-soil Source Areas identified in Step 2 have RBC Ratio Sums greater than 1 

(sample locations: PT14192, U1 A, and U2A). The RBC Ratio Sums for these areas range from 

09/20/94/9:30pm DEN1001 6476.WP5 
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1 to 2. Figure 5-1 shows RBC Ratio Sums for all RFI/RI surface-soil sampling locations. Blue 

symbols indicate that a surface-soil location has a RBC Ratio Sum greater than 1. Green 

symbols indicate surface-soil locations with Ratio Sums less than 1 ; 18 of the 19 RFI/RI surface 

soil Source Areas have RBC Ratio Sums less than 1. Figure 5-2 shows Ratio Sums for the 

Jefferson County Remedy Acres surface-soil locations. Forty-five of the 47 Jefferson County 

Remedy Acres Source Areas have RBC Ratio Sums less than 1. Table 5-1 summarizes the RBC 

Ratio Sums for the 20 RFI/RI and 47 Jefferson County Remedy Acres surface-soil Source 

Areas. Table D-1 in Appendix D shows PCOC-specific ratios, RBCs, and toxicity values for all 

surface-soil Source Areas. 

RBC Ratio Sums for Great Western Reservoir (IHSS 200) were calculated using maximum 

values of PCOCs from all sediment data (surface and subsurface samples). The RBC Ratio 

Sum-C for Great Western Reservoir is greater than 1 and the RBC Ratio Sum-NC is less than 1. 

Table 5-2 summarizes the Ratio Sums for Great Western Reservoir (IHSS 200). Table 0-2 in 

Appendix D shows PCOC-specific RBC ratios and toxicity values for IHSS 200. PCOC-specific 

RBC ratios or RBC Ratio Sums were not calculated for IHSSs 201 or 202 because no PCOCs 

were identified for those IHSSs. 
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RBC RATIO SUMS FOR OU 3 SURFACE SOIL SOURCE AREAS 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

Locatiin Code Ratio Sum Location Code Ratio Sum 
PTI 2792 0.05 T2C 0.5 
PT13592 
PTl4192 
PTI 4292 
PTI 4392 
PTl4992 
PTI 5092 
PTl5192 
PTI 5292 
PTl5392 
PTI 5992 
PTI 6292 
PT16392 
PTI 8592 
PT18692 
PTI 91 92 
PT19292 
PT19492 
PTl9592 

TI  0 
TI  I 
Tl24 
TI 28 
T13A 
Tl3B 
Tl4A 
TI  4% 
TI SA 
TI5B 
T1 A 
TI B 
T2A 

0.09 
1 

0.1 
0.1 
0.04 
0.06 
0.3 
0.2 
0.08 
0.08 
0.05 
0.06 
0.2 
0.2 
0.06 
0.2 
0.06 
0.09 
0.1 
0.2 
0.1 
0.1 
0.3 
0.2 
0.2 
0.2 
0.5 
0.4 
0.3 
0.4 
0.2 

T3A 
T3B 
T3C 
T4A 
T4B 
T5 
T6 
T7 
T8 
T9 

UlOA 
UIOB 
UllA 
Ul lB 
u124 
U12B 
UI3A 
U13B 
u14A 
U14B 
UlA 
Ul B 
U2A 
U2B 
U3A 
U3B 
u4 
u5 
U6 
u7 
U8 

0.3 
0.2 
0.2 
0.3 
0.1 
0.2 
0.2 
0.07 
0.08 
0.2 
0.7 
0.4 
0.3 

0.4 
0.3 
0.5 
0.3 
0.3 
0.4 
2 

0.8 
1 

0.4 
0.6 
0.5 
0.1 
0.2 
0.2 
0.4 
0. I 

0.3 

T2B 0.2 u9 0.7 
Notes: 
RBC = Risk Based Concentration. 

RBC Ratio Sum = 241 Am a c t i i  + -%J act i i  
RBC RBC 
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TABLE 5-2 

SOURCE AREA RBC RATIO SUMS FOR IHSS 200 
SEDIMENTS AND GROUNDWATER 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

Source Area Medium RBC Ratio Sum - C RBC Ratio Sum - NC 

IHSS 200 Sediments l a  0.03b 

IHSS 200 

TOTAL 

Groundwater 
- 

1 

0.3' 

0.3 

Notes: 
C = Carcinogenic potential contaminants. 
NC = Noncarcinogenic potential contaminants. 
IHSS = Individual Hazardous Substance Site. 
mg/L = milligrams per liter. 
pciig = picocuries per gram. 

aFor -40 Pu: 
3.43 pcvg = 1 

bFor Cu: 31 1 rna/kg 
1 1,000 mgkg = 0.03 

'For Sr: 5.59 m a  
21.9 mg/L = 0.3 

DEN1 67.XLS 
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6.0 STEP 5: CDPHE CONSERVATIVE SCREEN DECISION CRITERIA 

Further actions for Source Areas are determined by the following decision criteria (CDPHEIEPAI 

DOE, 1994): 

0 If the RBC Ratio Sum for a Source Area is greater than or equal to 100, DOE 

may conduct a Voluntary Corrective Action for that portion of the OU. 

0 If the RBC Ratio Sum for a Source Area is between 1 and 100, DOE must con- 

duct an HHRA for that Source Area, in accordance with Risk Assessment 

Guidance for SuDerfund (EPA, 1989a). 

e If the RBC Ratio Sum for a Source Area is less than or equal to 1, no further 

action (Le., a HHRA is not required) is required pending an evaluation of dermal 

exposure. 

All RBC Ratio Sums for surface-soil Source Areas in OU 3 are either less than 1 (Le.. no further 

action is required pending dermal exposure evaluation) or in the 1 to 100 range (Le., further 

evaluation in a HHRA is required). For those surface-soil Source Areas with RBC Ratio Sums 

less than 1, the CDPHE Conservative Screen decision criteria include an evaluation of dermal 

exposure. Dermal contact with surface soil in OU 3 is not considered to be a significant 

exposure pathway because radionuclides are not expected to be significantly absorbed through 

the skin (EPA, 1989a; EPA, 1989b). As a screening step to verify the assumption that dermal 

contact is not a significant exposure pathway, maximum activities of 24‘Am and 23e’240P~ for 

surface-soil samples in each Source Area with a RBC Ratio Sum less than 1 were compared to 

a Dermal RBC (Le., RBC based on exposure via dermal absorption). No activities for surface- 

soil samples in the OU 3 data set exceed the Dermal RBCs. The methods used to calculate the 

Dermal RBCs are presented in Appendix E, along with the results of the comparison. 
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The RBC Ratio Sum-C for the Great Western Reservoir (IHSS 200) Source Area is greater 

than 1. Therefore, further evaluation in a HHRA is required for Great Western Reservoir. 

Based on the conservative screening process specified by CDPHE and the decision criteria 

described above, three surface-soil Source Areas (sample locations: PT14192, U1 A, and U2A) 

and the Great Western Reservoir (IHSS 200) Source Area, require further evaluation in a HHRA. 

No further action is required for all other surface-soil Source Areas (1 8 RFI/RI soil-sampling 

locations and 45 Jefferson County Remedy Acres locations). In addition, no further action is 

required for Standley Lake (IHSS 201) or Mower Reservoir (IHSS 202) because no PCOCs were 

identified for those IHSSs. 
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7.0 STEP 6: AREAS OF CONCERN 

Areas of Concern are defined as one or several Source Areas grouped spatially in close prox- 

imity (CDPHE/EPA/DOE, 1994). In the HHRA for OU 3, the three surface-soil Source Areas 

with RBC Ratio Sums greater than 1 (sample locations: PT14192, U1 A, and U2A) will be 

considered as separate Areas of Concern because each of the three Source Areas represents an 

area large enough to be considered a single residential exposure area (Le., approximately 

10 acres), and the Source Areas are separated by areas that have RBC Ratio Sums less than 1 

(Le., tilled strips of the Jefferson County Remedy Acres). The Great Western Reservoir (IHSS 

200) Source Area is considered an Area of Concern because the RBC Ratio Sum-C is greater 

than 1. 
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APPENDIX A.  CDPHE/EPA/DOE GUIDANCE FOR THE CDPHE CONSERVATIVE SCREEN 

Appendix A contains copies of the following CDPHE/EPA/DOE guidance for the CDPHE 

Conservative Screen: 

Attachment 1. Memorandum from Jessie Roberson (DOE, Memo Reference 

No. ER:SRG:03600), dated March 30, 1 994, describing Data Aggregation methodologies, 

including the CDPHE Conservative Screen. 

Attachment 2. Presentation materials from a meeting on June 3, 1994 sponsored by CDPHE, 

EPA, and DOE. The Data Aggregation process for RFP HHRAs was described at this meeting, 

including the CDPHE Conservative Screen and the COC selection process. 

Attachment 3. Memorandum from Martin Hestmark (EPA) confirming the background 

comparison methodologies to be used for OU 3 (Le., weight-of-evidence evaluations for 

analytes in reservoirs) as part of the Data Aggregation process. 
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United States Government Department of Energy 

memorandum 
,.- 

Rocky Fiats Office 

ERD:SRG;l1731; October 53,1993: resumpdon of C0nsaminar.t of Concern selec5orx 
and st&tical corn arisons of data to background for OU2. 
EKk~:l3759;?kxmber 22,1993: resumptioa of st;idsticd cumparisoos of dara KI 
background for afl o p b l e  units. .' M;&G memomdam 94W2971- SG-179-94; March 14: 1996: methodology for 
stdsdcal comparisons of data to b;lckgroPnd. 
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DATA AGGREGATION FOR HEALTH EXPOSURE ASSESSMENT 

Aaarea-t Metho#&gy for Rocky Fiats. 
.. 

The flm conslderatbn of data aggregation is the exposure scenario (land use). 
eam'pfe exposure areas for the Rocky Rats Plant sita may he (I) for the 
h&stria//cornrneraat land use scenario, the arga of 0 typlcal industrial park (2) 
for the emlogical presewe scenarfo, the area of a preserve, a d  (3) for the 
residential land use scenario, the area of a residential neighborhood unless the 
mskferation of a receptor's activity patterns and the mechanisms of toxicity of 
a Particular contaminant indicate that a residential lot size is appropriate. 

Followfng the application of the attached con~ervat.lvs scree0 (which identitles 
seas Of elevated contaminant concantration which will be the facus of the 
basehe risk assessment), da:a must be aggregated for each environmental 
medium to arrive at the exposure point concantration cstfmate which will be 
used 10 the exposure assessment. Aggregation of 211 contmlnant dzta, 
jnctuding data below background or detection limits, wiiI be accomplished over 
the scenario-specific exposure areas within the area of concern Identified by 
the screening process. The recommended data aggregation procedure is as 
foliows: 

1) Identify the exposure scerrario(s) which wDl be assessed- 

2) Agree on the size of the exposure area for each scenario by consfderfng . th8.V2CGptOrS, the toxicity of the contaminants of concern [COCs), the 
exposure pzthways, and contaminant variability, Derenination of the 
aPPrOpn'at8 expasure area requires an understanding of the mechanisms 
of toxicity 85 weft as the uncapts of exposure, For this reason, 
expeM1~8d risk assessors, toxidogisis, and health physicists from dl 
three agencies (€?A, CDH, and DOE) must be consu8ed. 

Plot the COC data, fnduding data points below ba&ground or detection 
firnit, 00 a map of the operable unit, deiineating the area of concern*. 

Consult with toxicologists and health physkists from dl three agencies 
(EPA, CDH, and DOE) to pkce a grid of exposure areas over the area of 
c3ncBm. The grid placement must be approved by the three agency 
taxfcdogkts and health physicists due to considerations of mechanisms of 
toxfdty. Of course, invoivement of other scientific deciplines wBj ab0 be 
required. 

# 

3) 

4) 

* Area of Concern = One or several sources" grouped spat1aIly in cfoss p f U % m t y .  

SOUrCg = Area deftmd by (1) contaminant Ievets exceedtng background meen pfUS - * *  
2 standard deviatlons for Inorganics andior (2) detection limits for organics. 
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Risk assessment requites characterization of each exposure area for the 
site (OSWER Directive 9285.7-09A, April, 1992, p. 55). Generally this 
requires aggreg&on of data and a subsequent calculation of risk within 
each exposure area This is especially important for heterogeneous data 
sets. However, at the Rocky fiats sits, 811 partles agree that it is sufficient to 
calwtate risks for any one exposure area per sourc~: the exposure area 
asma’ated with the highest risk, identified by conddertng the 
cortcant?2tlons of COCs, the affected efivimomentai media, and the 
number of exposure pathways. If the exposure area associated wiih the 
highest risk Is nat readily identifiable, severat exposure areas may be 
analyzed. This decision wilt be made on 8 case-by-case basis. 
fn general, not more than one exposure area per source Mil need to be 
evaluated unless the exposure pathwajs differ between exposure areas 
withfn the source. Data within the exposure area@) wilf be aggregated 
using the foilowing procedure; 

a Using the complete operable unit data set, determine tho statistid 
distribution for each COC in each environmental rnedla. Present the 
statistid distribution graphically, along with the data plotted in a 
histogram which presents rhe frequency of detection and the 
magnitude. 

b. Use EP A’s ‘Supplemental Guidance to RAGS: Calculating the 
Concantration Term” to catakte the 95th percent upper canfidencs 
b i t  (95% UCL} of the arithmetic mean over q c h  exposure area for 
each COC. If the COG data Is log-namdfy distributed, highlight 5 of 
this guidance document should be used. If the COC data is normally 
distributed or is determined to be non-pbrmerrlc, highlight 6 shoufd 
be used. The guidancz staes that cafctrfation of the 95% UCL using 
data sats with fewer than ICI ssmptes per exposure =ea provides a 
poor estirnzte of the mean concentration. Data sets with 20 to 30 
samples per exposure area provide fzirfy consistent estimata of the 
mean. Ail pad- agree that uncertainties in the estimates of the 
mean concentritions dl1 be addressed in the uncertainty analysis. 
For OUs 2-7, additionaf fleld sa.mpling in support of  
baseline risk assessment must be mutually agreed to by 
EPA, CDH, and DOE. On a case-by-case basls, with the 
approval Qf t h s  regulators, geostatlstks may be utilized to 
incorporate spatial continuity of dat3, . 

Use the rasutts of step 5(b) as the exposure point concentration term in the 
exposure assessmeni, Consider ail COGS in calcurating Cumulative fisk 
for each exi\dsure ;rea anslyzed. 
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The above procsdute provides the arithmetic average of the exposure 
concentration that fs expectedja be contacted over the exposure pefiod within 
the exposure area assadatad with the maxlmum rfsk within the source- 
Although this concentration does not refIgct the maxjmum ConCsntration that 
Could be contactsd at any one time, it is expiicitfy stated In OSWER Publication 
9285.7-061, 'QuppiementaI Guidance to WGS: Cdcutating the Concentration 
Term", the average is used for tw6 reasuos: 

I carctnogenic and chronic noncarcinagenlc toxicity crlterfa are based 011 
llfetfrne average exposures; and 

2. average cancentration is most represantatjve of the concentration that would 
be contacted over rlme if it is assumed that an exposed Individual m ~ Q s  
randomly across an exposure area . -  

Considerations of risk due to exposure to a source 01 contamination will be 
addressed because all CQC data will be considered with respect to how a 
potsntiai receptor may be exposed, not simpry how the antarnination is 
distributed In the environment. 

i 
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March 30,  19% 

W. Rube* II, Dugrey, Director 
Bazasdous #sste -gems& D i v i s h n  
U.S. &viramental Pratectios Agency 
Region V r f Z  
9 9 9  13th Street, Suite 500,  8WM-C 
Dewar, Colorado 84202-2405 

The  Colorado D@pzt3nent of Health, Zazarda~~ Materials and W a s t e  
Management Divisiaa It&e divisfan), hereby concurs with EPA‘s 
proposed resolution t o  th0 a v e  referesced dispute. IfOwever, we do 
60 with the following conditions: 

I) The attacked l a n p 5 e  -1-g bow tha *caezrva+iw risk 
soreen” w i l l  bs condueted w i l l  be added EO yaur propaea14 This 
lnaquage has been reviewed by your staff asd WE staff and i p ,  as E a f  
as we bow, acceptable t o  botis. As tbis screen is the f i r s t  step in 
the risk eualuatiangrocess, we feel it is valuable tu &.d 

the ecreen reay be achieved- 
language to this pzupasal eo that cazmisteat coxzect 

- 
4 -. - 

a) 

bl 

Cl 

2) 
agreed to in staff confc4nce calls on Mazbh 24 and 25, 1994: 

The follawigg changes are made to t l ? e , t e  of yo= proposal as 

first page, firsc pazagzaph, 8eccd sentence changed EO 
p-le expoe\ure areas for the Rocky Flats Plant site may 
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Thin r i s k  BcreeU Hill be the f i r s t  atmp in the riak assessmeat 
process used at Rocky Plata and w i l l  the. basis dad juetiffcatiop 
for thh iqpe of next steps t&ea at a *.;en a~ (please see attached 
f I O W - C b C t ~  . 
The stqJS in tbe conservative risk screeu are as followe: 

1. 

- 

- . 

Axx ' a t h e  00 RpXm data base w i l l  be compared to b a c k g r a d  
wing the r e ~ o u s l y  agreed upoa gilbert netbodology. 

- The p n d u c t  cf the bacltground cotnpariaoa w i l l  be a list 
' Of potential conta~nina~ts in the 03. This Ifst Will 

cansfat'of all orgasid Chernicds that exceed detection 
limit ~omewhere ia tke OW, and all inorgan?-c chemicals 
whose OW p o p l a t i a n  exhibits - a  a i p i f i c a n t  s t a t i a t i a a l  
iacreaaa in concentrat-foae compared to the background 
populatiea either over the whole OU or w i t h i r t  Borne 
portion of the OU. 

(flawchart, % lock 1) 

3 .  For each potential catamisanr in each medium, a m e d i u m -  
specific qrisk based concexatmtiaz', or RBC, must bs 
calculated. These RBts abptzrd be calculated based on: I1 
direct- 'residwtial' -sure and ht&e p a r a m f t e t s ,  3) direct 
Lupstion, dermal cuntact,. and inkiiatioa pathways only, asad 
3) aapffmipg a ca rc i xmgdu  risk of lXxu4 apd u non- 
carcirrogeaic hazard -ti- of 1.0, {Thesa RBCs aould be 
calcylated once pite-viria dace they ;UB chemical-egecLfie and 
not location w e i f  fc, 1 
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DATA AGGREGATION FOR HUMXY EEAL'X" EXPOSURE ASSESslMENT 

Soecific Data Azsrrezation Methodolog for Rockv Hats 

The first consideration of data agpgation is the exposure SL&O (land use). 
Example exposure areas for the Rocky Flats PIant site may be (1) for the 
industriavcommercial land use scenario, the area of a typical industrial pa& (2) for the 
ecological preserve scenario, the area of a preseme, and (3) for the residential land use 
scenario, the area of a residential neighborhood unless the consides~on of a reqtor 's  
activity patterns and the mezhanisms of toxicity of a particular contaminant indicate that a 
residential lot size is appropriate. 

of elevated contaminant concenhation which will be the focus of the basehe risk 
assessment), data must be ag,orgated for each environmental medium to anive at the 
exposure point concentration estimate which will be used in the exposure assessment. 
Ag,gregation of all contaminant data, including data below back,on>und or detection limits, 
will be accomplished over the scenario-spetific exposure areas witbin the area of concern 
identifled by the scre=ning process. The recommended data ag,gregauon procedure is as 
follows: 

FoLZowing the application of the attached conservative screen (which identifies areas 

1) 

2) 

Identify the exposure scenario(s) which will be assessed. 

A,gcee on the size of the exposure area for each scenado by considering the 
receptors, the t o ~ c i q  of the contaminants of concern (COCs), the exposure 
pathways, and contaminant vadability. Detexminarion of the appropriate 
exposure area requires a n  understanding of the mecfianisms of toecicity as well 
as the concepts of exposure. For tbb reason, expedend risk assessors, 
toxicolo,&S, and health physicists from all three agezc5es (EPA, CDH, and 
DOE) must be consulted. 

a 
- 

1 3) . Plot the COC data, including datz points below background or detection Limit, 

Consult with toxicOlogiSts and health physicists from all thnz agencies (EPA, 
CDH, and DOEJ to place a grid of exposure areas over the area of concern. 
The grid placement must be approved by the three agency toxkologkt~ and 
health phpsicistS due to considerations of mecfianisms of toxicitj'. O f  course, 
involvement of other scientific disciplines will also be nquiree. 

~ on a map of the operable unit, delineating the area of concern*. 

4) 

-. 
- _- - -- 

* . Area of Concern = One or w e d  s o ~ ~ ~ ~ ~ " . p u p e d  spatially in dose 



5) Risk assessment requires characterization of e& exposure m for the site 
(0s- D i i d v e  9285.7-09A7 April, 1992, p.55). Generally this requires 
a,o,c@on of data and a subsequent calculation of risk within each exposure 
area. This is especially impornnt for heterogeneous data sets. However, at 
the Rocky Rats site, all panies agree that ir is suEicient to calculate risks for 
only one exposure a~e3. per source: the e.uposure m associartd wib  the 
highest risk, idenrified by considering the concenmuons of COCs, the afk*ied 
environmental media, and the number of exposure pathways. If the exposurz 
anz~ associated with the highest risk is not readily idendfiable, sevel-jl 
exposure apc3s may be analyzed. This decision wiil be made on a wc by 
case basis. In general, not more than one exposure area per sourc:: wiil n d  
to evaluated unless the exposure pathways diffsr bemeen e x p u r e  areas 
within the source. Data within the exposure m ( s )  will be ag,-gatd using 
the following procedure: 

a. Using the complete opemble unit &ta set, determine the staristical 
dis6oution for a c h  COC in each environmental media. Present the 
statistical distribution ,graphically, dong with the data plotted in a 
h i s s o p  which'presents the frequency o f  detection and the ma,dnxde. 

b. Use EPA's "Supplementat Guidance to R4GS: Calculating the 
Concentxation Term" to calculate the 95th percent upper confidence 
limit (95% UCL) of the arithmetic mean over a c h  exposure area for 
each COC. If the COC data is lognormally distributed, highlight 5 of 
this guidance document should be used. If the COC data is normally 
W o u t e d  or is determined to be non-parametric, hig'n'tizht 6 should 
be used. The guidance states that calcuiation of the 95% UCL using 
data sets with fewer than 10 samples per exposure area provides a poor 
estimase of the mean concentration. Data sets with 20 to 30 m p l e s  
per exposure area provide fairly consissent estimate of the mean. .!dl 
parries a,- that uncertainties in the esn'mares of the mean 
conctntrations will be addressed in the uncertainty analysis. For 
Operable Units 2 through 7, additional field sampling in supp~n:  of 
baseline risk assessment must be mutuaUy a , d  to by EPA, CDH, 
and DOE. On a case by case basis, wirh the approval of the 
re,@ators, geostatMcs may be utilized to incorporare sparial coniinuity 
of data. 

. 6) Use the results of step 5@) as the exposure point concendon  tenn in the 
exposure assessment, Consider al l  COCs in calculating cumuMve 13ks for 
each exposure area analyzed. 

2 



Summarv e 
The above procedure provides the aithmetic average of the exposure concentration 

that is expected to be contacted over the exposure period within the exposure area associated 
wirh the maximum risk: w i h  the source. Although this concentration does not reflect the 
maximum concentration t h  could be conmkd at any one time, it is explicitly stared in 
OSWER Publication 9285.7-081, "Supplemental Guidance to RAGS: Calculating the 
Concentration Term", the average is used for two reasons: 

. 

I. carcinogenic and chronic noncarcinogenic toxiciry criteria are based on 
lifetime average exposures; and 

2. averaze concentration is most representative of the concenmtion that 
would be contacted over time if it is assumed that an exposed individual moves 
randomly across an exposure area. 

Considerations of risk due to exposure to a source of contamination will be addressed 
because all  COC data wilz be considered with respect to how a potential receptor may be 
exposed, not simply how the contamination is distributed in the environment. 

3 
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MR Zd  1594 

, .. .. .: . Ref: 8h73M-FF , '.. _. .. _ .  , ' ' . . Y '  

Mr. Richard Schassburger 
U.5, Department of Energy 
Rocky F1at.s office 
Y.0. Box 928 
Golden, CO ,80402-0928 

RE: Operabl R U n i t  3 
Comparisons Lu Background Data 

Dear Mr . Schassburger : 

March 10, 3994, to diocucc options for cnrnparing ?he reruedial 
inveotigation data cn l l  ected from Mower Resei-valr, Standley Lake 
Ressrvnir, and Great Wev~ern Reservoir to background data-  The 
lntent  of this lettcr'is to document t h e  agree-qsnt reached at 
this meeting. 

Representatives of EPA, a x ,  and DOE contractors met. on 

EPA and CDII agrcc that a weight of evidence appro&& ntly be 
used to address the q~estion Of wfietheL metals and radionuclides 
*in t h e  reservoirs are &ove background levels- 
consideLed should include, but may not: be limited to the 
following : 

The evidence' @ 

1. A comparison of etream sedimmt. dara in t h e  Operable 
Unit 3 (OU 31 drai.nages to backgJzuuid coccentrstions o f  
streat. sediments iu the Background Geoc'nemiml Report. 
??hose conatitucnts a.buwe backqTound in the dxcliuayts should 
be ConsideTed as potentially dove background in the 
reservoirs. 

2. A comparison of reseivuir data to appropriate background 
values taken from the existing scient5 f i c literature. 

3. A consideration of the results of smsdial investigation 
sedirnent s a i p l h g  in the woman Creek end tne Walnut Creek 
drainages (Operable Unit 5 and #perable Unit GI t o  determine 
potentja) releases in to  the off site rccervoirs. 

We undcratand that  thjg  approach devkLes from the standard 
protocol fo7 W i n g  backgrourrd comparisoa at the Paciry Flats 
Site which W ~ Y  recornended by Dr. Richard  Gilbert 01 Battelle 
Pacific Norchweet Laborato+ie?a and accepted by a l l  three . -  
Interagency Agraenent parties in a facilitated process /BPA 
letter  dated October 25, 1393; CDH let ter  dated 



Pa 02 
. _  

AUG-19-94 FRI 14:27 

. -  

- ,  October 13, 1993) . The protocol i s  highly  statistically based. - . -  ...,. 
A key assumption is that the background data set i s  - 
represzntative . - 

Tie available data characterizing background concentrations . 

In fact, we believe that if DOE were to use Dr. 

. of reseatoir sediments is sparse, therefore, a deviation from Dr, 
Gilbert's approach is warranted in the case of OU 3 reservoir. 
sediments, 
Gilbert's approach, the conclusions would be less s u p p o r t a l e  
than a weight of evidence approach. 

If there are any questions regarding this issue, please 
direct them to BOMie Lavelle of EPA at ( 3 0 3 )  294-1067, or Dave. 
Norberry of CDB at (303) 692-3415. 

Sincerely, 

Martin Hestmark, Manager 
Rocky Flats P r o j e c t  

cc:. Bob Birk, DOE 
,Mark Buddy E G G  z 

Joe' Schieffelin, CDH 
Dave Norberry, CDH 

2 



NOTICE 
All drawings located at the end of the document. 
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APPENDIX B. SUMMARY STATISTICS FOR OU 3 DATA AND BENCHMARK DATA 

Appendix B presents a statistical summary of OU 3 data and benchmark data for sediment, 

surface water, and groundwater. It should be noted that the summary statistics were 

developed after data protocols were applied but before the COC selection process. Summary 

statistics were performed on the Data Analysis table of the OU 3 database (See Appendix A of 

TM 4 [DOE, 1994b1 for description of the Data Analysis table and the OU 3 database). The 

summary statistics for each analyte by IHSS and type includes: number of detects, number of 

samples, frequency of detection, minimum and maximum nondetected values, minimum and 

maximum detected values, arithmetic mean, standard deviation, and coefficient of variation. 

Following, is a list of Summary Statistics of OU 3 data with a comparison to benchmark data. 

The tables are grouped by media, IHSS, and type (lake or creek): 

Table B-1 Summary Statistics for OU 3 Surface Sediments; Comparison to  Benchmark 
Data 

Table B-2 Summary Statistics for OU 3 Subsurface Sediments; Comparison to Benchmark 
Data 

Table B-3 Summary Statistics for OU 3 Surface Water; Comparison to  Benchmark Data 

Table 8-4 Summary Statistics for OU 3 Groundwater; Comparison to Benchmark Data 

DEN1001 625A.WP5 09/21 /94/9:44pm 
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APPENDIX C. EXAMPLE OF WEIGHT-OF-EVIDENCE EVALUATIONS 

Appendix C contains an example of the weight-of-evidence evaluations used for Step 1 of the 

CDPHE Conservative Screen, This example is Section 3.9 of TM 4 (DOE, 1994bl and describes 

the weight-of-evidence evaluation process and results for arsenic in OU 3 surface sediments. 
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et at., 19841. Sediment data were also available from Cherry Creek Reservoir (DRCOG, 1994). 

In addition, background sediment stream data from the Lowry Landfill Superfund site was also 

used (EPA, 1992). 

The primary data sets identified during the benchmark data collection activities for surface 

water included Ralston Creek, Croke Canal, and Farmer's Highline Canal (Arvada, 1994DB). 

The reservoir data were compared to Chatfield Reservoir, Cherry Creek Reservoir, Bear Creek 

Lake, and Harriman Lake (Arvada, 1994DB; EPA, 1993DB and 1994DB). 

During the benchmark data-collection activities, information was also collected from lakes 

outside of Colorado for comparative purposes. Data from Superfund sites and other impacted 

areas were' also collected. The purpose of using information from contaminated sites is to 

place the OU 3 concentration/activity levels in perspective with other investigated sites. These 

data sets are presented in figures summarizing the OU 3 concentrations/activities for a given 

chemicat in Sections 5.0 and 6.0. 

3.9 WEIGHT-OF-EVIDENCE EXAMPLE 

This subsection presents an illustration of how the weight-of-evidence evaluation was applied 

to arsenic measured in OU 3 surface sediments. 

A summary of the analytical results for arsenic in sediments (for each IHSS) is presented in 

Appendix C (Tables C-3 to C-9). Appendix C shows the summary statistics (before the COC 

selection was performed) by IHSS, including number of detects, number of samples, frequency 

of detection, minimum nondetected value, maximum nondetected value, minimum detected 

value, maximum detected value, arithmetic mean, standard deviation, normal 95 percent upper 

confidence limit (UCL), and lognormal 95 UCL. The summary statistics are used to provide the 

analyst the makeup of the data set (i.e., the frequency of detection and magnitude of 

concentration) before the COC selection process is performed. The use of summary statistics 

is part of an exploratory analysis phase that involved using visual and graphical presentations of 

the data (every chemical will not be displayed visually in this TM). 
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Nowcontrolled Document- 

3.9.1 Comparison of OU 3 Data to Benchmark Data 

This step involves comparing the OU 3 data to benchmark data in a less formal, quantitative 

manner than using the five statistical tests described in Subsection 3.1. However, this step 

alone cannot eliminate arsenic as a COC. The benchmark data comparison in conjunction with 

the other weight-of-evidence evaluations provides the rationale that arsenic is not a COC. 

This evaluation step for arsenic involved the use of a visual data-presentation technique 

(Figure 3-6) where the magnitude of concentrations of the OU 3 data for streams and reservoir 

sediment are presented with the Rocky Flats background data for stream sediments and 

relevant benchmark data from the literature. The top portion of Figure 3-6 is a tabulation of 

these data; the bottom segment profiles the data to promote comparison of individual data 

points as well as ranges. The data presented in Figure 3-6 include sediment data from 

- Superfund sites, Rocky Mountain National Park lakes, the Great Lakes, Adirondack lakes, 

Cherry Creek Reservoir in Colorado, Missoula Lake bed sediments, and worldwide data. The 

purpose of using information from contaminated sites (the Warm Springs Pond Superfund site 

and the Clear Creek Superfund site) in addition to nonimpacted sites is to place OU 3 levels in 

perspective with other investigated sites. 

Figure 3-6 illustrates the following: 

0 The arsenic concentrations for OU 3 sediments between the IHSSs are 

consistent. All reported concentrations are less than 17.7 milligrams per 

kilogram (mgkg) and there are no apparent spurious data that would suggest 

anomalous concentrations. 

0 The range of OU 3 arsenic concentrations in reservoirs (1.2 to 17.7 mg/kg) is 

comparable with the ranges of the BGCR (DOE, 1 9 9 3 ~ )  data (sediments that are 

not impacted) -0.39 to 17.3 mg/kg. Additionally, the OU 3 and background 

data are within the range, and comparable to, the expected worldwide ranges 

(0.1 to 55 mg/kg, mean of 7.2 mg/kg). 
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ARSENIC IN SEDIMENTS 
(msnco) 

DATA MIN MEAN MAX STDDEV COMMENTSISOURCE 
OU 3 CK - 200 3.7 5.31 9.4 1.85 Great Westem R d r  (Creek) (OU 3 Database) 
OU3LK-200 
OU 3 CK - 201 
OU 3 LK - 201 
OU 3 CK - 202 
OU 3 LK - 202 
BGCR -stream 
Lake Husted 
Lake Louise 
Lake Haiyeha 
The Loch 
Lowry 

M i h  
Great Lakes 
Adirondack 
Nsgara R. 
Lake Michigan 
Cheny Creek 
Clear Cr. Site' 
Warm Springs 
WOddWide 
Peaty Soik 

PRG-lp 

2.6 
2.2 
1.2 
3 

2.2 
0.39 

0.9 

4.91 
4.76 
6.96 
4.88 
5.15 
2.4 
2.5 
2.5 
8.4 
1.4 
5 

23 
2 

5.3 
2.7 

6.6 
5.51 

1.1 
6 

0.1 
2 

7.2 
13.4 
0.37 

9.4 
7.8 
17.7 
6.8 
10.4 
17.3 

17 

5 
6.5 
14 
9.2 

46 
1910 
55 
36 

1.46 
1.53 
4.34 
1.56 
1.96 
2.45 
0.2 
0.3 
0.2 
0.2 
4 

7.2 
9.4 

Great Western R d  (Lake) (OU 3 Database) 
Standley Lake (Creek) (OU 3 Oatabase) 
Standley Lake (Lake) (OU 3 Database) 
Mower Reservoir (Creek) (OU 3 Database) 
Mower Reservoir (Lake) (OU 3 Databare) 
RFP Badground Stream sedimentt. BGCR (DOE, 1993c) 
Rocky Mountain Nationd park Lake Surface Sediment (Heit et al.. 1984) 
Rocky Mountah National Park Lab Surhce Sediment (Heit at SI., 1984) 
Rocky Mountain National park Lake Surhce Sediment (Heit d d., 1984) 
Rocky Mountain N a W  Park Lake Surkt. Sediment (Heit et ai., 1984) 
Lowy LMdlill Background Stream Sediment OUs 2-5 Bateline R i i  
Assesm& (EPA, 1992) 
M i h  Lske Beds S u h  Sediment (Moore and Ramamoorthy. 1984) 
Great Lakes Surface Sediment (Fergusson, 1990) 
Lake Adirondack Surface Sediment (Fergusson. 1990) 
Nsgara River Sediment (polluted) (Fergusson. 1990) 
Lake Michigan Surface Sediment (Ferguston. 1990) 
Cheny Creek Reservoir Surface Sediment (CCBA. 1994) 
Clear Creek Superfund Site (CDPHE. 1990) 
Warm Springs Pond Superfund Site. Pond Bottom Sediments (EPA. 1988) 
Worldwide Sediment (Boyle L J~nasson. 1973) 
Peaty Soik (Boyle & Jonasson, 1973) 
104 PRG level based on a residential 41 scenario (EGLG. 1994a) 

- Arsenic in Sediments 
(Concentration is on a log scale) 

lo00 

100 

rn 

f 10 

1 

0.1 

Max=1910 + I 
I .  

t 
t 

Data 

Notes: if blank, no data are available. Figure 3-6 
'Indicates S u w n d  site. 
OU 3 CK-200 = Creek Sediment data in IHSS 200. 
OU 3 LK-2W = Lake sediment data in IHSS 200. 

EXAMPLE DATA COMPARISON-ARSENIC IN SEDIMENTS 
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e The profile of the OU 3 mean concentrations of arsenic in OU 3 sediments (4.76 

to 6.96 mgkg) shows concentrations comparable to ranges of Lowry Landfill 

Superfund site stream sediments that are assumed not to be impacted (0.9 to 

17 mgkg). 

e Both the OU 3 data and the benchmark data are distinguishable from these data 

representing arsenic contamination (e.g., Warm Springs Pond, Clear Creek). 

Arsenic concentrations in OU 3 are not within the upper end of the ranges of 

heavily polluted sites (Warm Springs Pond and Clear Creek). The maximum 

arsenic concentration in OU 3 sediments ranges from 6.8 mg/kg to 17.7 mgkg, 

compared with 46 mgkg  at the Clear Creek Superfund site (CDPHE, 1990) and 

1,910 mgkg  at the Warm Springs Pond Superfund site (EPA, 1988). 

- 3.9.2 Temporal Analysis 

OU 3 analytical data were also evaluated over time (if sufficient data collected over time were 

available) to discern any anomalous trend or pattern. Concentration levels sharply elevated at 

one point in time may indicate a historical release event contributing to concentrations above 

background. Sediment core profiles were analyzed for some analytes to evaluate if possible 

patterns existed throughout the sediment layer. Analyte profiles with discernible peaks may 

indicate source discharges from the RFETS. 

Arsenic concentrations in sediment core profiles did not show any consistent peaks or patterns 

(Figure 3-7). The concentrations of arsenic in the sediment core samples range from 3.6 mgkg 

to 35 mgkg. 

3.9.3 Spatial Analysis 

Spatial analyses were performed for analytes in OU 3 sediments by evaluating patterns of 

concentrations at discreet sample points in each IHSS. Analytes showing a distinct spatial 

orientation rather than being randomly distributed may be designated as potential sources or 
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potential hot spots. The physical processes (e.g., sedimentation near the inflow of a stream 

into a lake) affecting concentration distribution and the contribution of various water sources to 

OU 3 reservoirs are also assessed. 

Arsenic concentrations were plotted at every sediment sample location in each IHSS on a map 

generated by GIS (see Figures F-1, F-2, and F-3 in Appendix F of this TM). The maps show 

that the arsenic concentrations tend to be higher in the samples collected in the middle of the 

reservoir than along the exposed shoreline and stream sediment samples. However, along the 

shoreline, in the streams, and in the middle areas of the reservoirs the arsenic levels are 

apparently randomly distributed. There is no discernible pattern of arsenic concentration in 

sediments, thus suggesting a natural, randomly distributed population. The distribution of data 

points is further evaluated in Subsection 3.8.4. 

- Natural limnological phenomena explain the slightly elevated concentrations in the center of the 

reservoirs. The finer particles of sediment tend to have the highest concentrations of organic 

matter and thus higher arsenic concentrations (Davis and Kent, 1990). The metals in OU 3 

tend to exhibit this natural concentration distribution. The shoreline sediments are exposed 

most of the year and the finer-grained particles are preferentially removed by wind and water 

erosion. These finer-sediment particles in the water column also tend to deposit in the center 

of the lake where flow velocities can no longer support particle suspension. 

3.9.4 Probability Plot Analysis 

A software package, PROBPLOT, was used to assess populations within the OU 3 data sets 

(see Appendix G). PROBPLOT is conventionally used in the minerals exploration industry to 

guide investigators seeking anomalous mineral deposits (i.e., significantly above background) 

for extraction (Sinclair, 1986; Sinclair, 1976; Stanley, 1987). In this study, concentration data 

(detects only) for those chemicals with sufficient data (1 5 samples above detection limits for a 

given analyte and IHSS) were lognormally transformed and plotted on a cumulative frequency 

graph. Based on the cumulative frequency distribution, the number of populations for a given 

data set were identified. If one population was identified, it was inferred to represent a 
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background population based on the comparison to background and benchmark data and the 

physicochemical processes occurring in the reservoirs. If two populations existed, it is possible 

that the higher population is the result of contamination. With two populations having low 

concentrations and concentrations that do not vary significantly between each other, however, 

the two populations may be explained by natural physical processes and not necessarily 

contamination (see Appendix G for examples). 

According to the geochemical analysis using PROBPLQT, only one population is seen for arsenic 

in each of the three reservoirs. Figure 3-8 shows an example of PROBPLOT output for arsenic 

in Great Western Reservoir (IHSS 200). Because of low concentrations (Comparable to 

benchmark data) and the lack of separate populations, arsenic in OU 3 samples is identified as 

falling within the background population. Although Standley Lake (IHSS 201 1 has a maximum 

that is almost twice that of Great Western Reservoir (IHSS 200) and Mower Reservoir (IHSS 

- 2021, the means are essentially equal and fall within benchmark data. Since Mower Reservoir 

receives 100 percent of its water input from the Rocky Flats Plant drainage area, and Great 

Western Reservoir and Standley Lake receive 65 percent to more than 90 percent, respectively, 

of water input from Clear Creek (ASI, 1990) one might expect significantly higher 

concentrations in Mower Reservoir if RFETS-related contamination were present. However, the 

arsenic concentrations in Mower Reservoir sediment are not significantly greater than Great 

Western Reservoir or Standley Lake; this suggests that arsenic originates from background 

sources and was deposited in the IHSS reservoirs by natural processes. 

3.9.5 Conclusions from the Weight-of-Evidence Evaluation 

Based on the full weight of the evidence presented in this section, the similarity of the OU 3 

mean concentrations to background and benchmark, the probability plot analysis, and the lack 

of discernible spatial trends, arsenic has been eliminated as a CQC in surface sediment for the 

three IHSSs. 

DEN1001 61F9.WP5 9120/94/6:29pm 



RFP / O U - 3  

. . .  

PERCEU f 
R6U D A T A  HL 

PARAHETER ESTIHATES 

Figure 3-8 
EXAMPLE PROBPLOT - ARSENIC IN 

IHSS 200 SEDIMENTS 





EG&G ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
CDPHE Conservative Screen Page: 
Operable Unit 3 

Non-Controlled Document 

Section: 8 Appendix D 
1 of 10 

APPENDIX D. RBC RATIOS FOR IHSS 199 AND 200 

Appendix D contains the following tables: 

Table D-1 . Ratios of PCOC ConcentrationslActivities to RBCs, OU 3 Surface Soil. (maximum 

detected result for each sample location, RBCs, PCOC-specific RBC ratios, and toxicity values used 

for RBCs). 

Table 0-2. Ratios of PCOC Concentrations/Activities to RBCs, OU 3 IHSS 200 Sediments and 

Groundwater. (maximum detected result for each PCOC per medium, RBCs, PCOC-specific RBC 

ratios, and toxicity values used for RBCs). 
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APPENDIX E. EVALUATION OF DERMAL CONTACT 

Appendix E contains results of the dermal contact evaluations for surface-soil Source Areas. As 
discussed in Section 6.0 of this document (Step 5 of the CDPHE Conservative Screen), any Source 

Areas that have Ratio Sums less than 1 require no further action by DOE, pending results of a 

dermal contact evaluation. 

Dermal exposure to PCOCs in surface soil is not considered a significant exposure pathway for OU 

3 because inorganic chemicals are not expected to be significantly absorbed through the skin (EPA, 

1989a; EPA, 1992). As a screening step to support this assumption, maximum values for PCOCs 

in each Source Area that has a Ratio Sum less than 1 were compared to risk-based concentrations 

based on dermal contact (Dermal RBCs). Dermal RBCs were calculated using exposure 

parameters provided by EG&G (Table E-1). * 
All surface-soil Source Areas have “’Am and nw240Pu activities below the Dermal RBCs. (The 

maximum 241Am activity for all Source Areas is 0.52 pCi/g and the 241Am Dermal RBC is 273 pCi/g; 

the maximum 239/240Pu activity for all Source Areas is 6.47 pCi/g and the 239’240Pu Dermal RBC is 
285 pCi/g.) Results of the screening step comparing measured activities of PCOCs in surface soil 

to Dermal RBCs confirm the assumption that dermal exposure is not a significant exposure pathway 

for OU 3. 
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Carcinogenic RBC Non-Carcinogenic RBC  
Risk-based Concentrations Organics and Metals Radionuclides Organics and Metals 
Dermal Exposure 

Aluminum 
2.01 E+04 

Arsenic 1.75 67 I 3.00E-04 I I SI E+04 
Barium I 7.00E-02 1 3.51 E+06 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Coowr 

4.3 27 5.00E-03 2.51 €+OS 

5.00E-04 2.51 E+04 
5.00E-03 2.51 E+OS 

4.00E-02 2.01 E+06 
Cyanide 

a 

I 2.00E-02 I 1 .OOE+06 

DERMAL.XLS Surficial Soils 

Manaanese 

Page 1 

1 5.00E-03 1 2.51 E+05 

911 9/94 6:02 PM 

Mercury 
Molybdenum 
Nickel 
Selenium 

3.00E-04 1 SI E+04 
5.00E-03 2.51 E+OS 
2.00E-02 1 .00E+O6 
5.00E-03 2.51 E+% 

Silver 
Strontium 
Tin 

5.00E-03 2.51 E+05 
3.01 E+07 6.00E-01 

6.00E-01 3.01 E+07 
Vanadium 1 7.00E-03 I 3.51 E+05 
Zinc I 3.00E-01 I a 5 1  E+07 

Absorption Factor - lnorganics ABFi 1 0.001 I[-] 
Soil-to-Skin Adherence Factor ADF OS Ilma/cm21 I 
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